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American and Other Machinery 


Abroad—IIl. 
Editorial Correspondence 
4 DIFFERENCE IN CUSTOMS 


If two or more Americans interested 
in machine production meet, the chances 
are they will “talk 


shop.” There are 
those unkind enough to intimate that this 
is simply because they usually know little 
or nothing else to talk about; but be this 
as it may, a very large proportion ol 
American machinists, whether they be 
proprietors or employés are interested in 
machinery in other ways than merely as 
a means of making a living. They quite 
often manifest an enthusiasm akin to 
worship of a masterpiece in machine con 
struction. The chances are that this in 
born love of mechanism has determined 
their career in life, and a man who so 
chooses always remains more or less an 


enthusiast, and will take genuine pleasurs 
in discussing engineering matters, for 
much the same reason that an artist likes 
to talk of art or a musician of music 

There are, of course, such men here 
also, but I think they are far less com 
mon than with us, and the man who 
builds machinery solely for the same rea 
son that another would keep a grocery 
store, i. e., to make money, is more fre 
quently met with than in America. This 
may possibly be explained by the fact 
that in most cases here establishments are 
old. Usually, or at least more frequently 
than is the case with us, an English shop 
was founded some generations ago by a 
man who made Pe rsonal choice oO! his oc 
cupation, and perhaps took pride and in 
terest in it. The chances are that the es 
tablishment now belongs to his grand 
son, whose career in life was in a sense 
hosen for him and whose education and 
inherited wealth have caused him to ac 
sities i 


quire tastes for entirely different things 


and may even have led him to rather de 





spise mechanical affairs and have as little 


t 


» do with them ‘as circumstances will 
permit. The great value which attaches 
0a name and to established connections 
here enables the business to prosper with 
ut that enthusiastic interest in it which 
it was perhaps vitally necessary for its 
founder to have, and so there is a much 


1 


arger proportion of establishments here 


than with us in which the proprietors a 
American machinery man to 
ve almost painfully lacking 

and interest in their business 
one the impression of being in it simply 
fathers were and of believing 
that they make good machinery because 
it is essentially the same as that built by 
same methods I do not write this as a 
criticism, but simply as a record of what 


me as a tact of some importance 


nresses 
pic ¢ 


bearing upon thi uestion of trade rela 
tions. and. of course, there are 


tions—shops in which the atmosphere 1s 


excep 


totally different 

To give an_ instances \ very well 
known American tool builder had been 
in correspondence with an English firm 
regarding a certain machine tool Phe 
American came over here a short time 
ago, and, in accordance with the usual 
requirements here, made an appointment 
by post to meet one of the proprietors 


Promptly at the appointed hour the 


American was on hand, and upon enter 


ing the outer door, found himself in a 


vacant and rather’ forbidding-looking 


ipartment, posted in which was a request 


to “ring the bell.” This done, a boy ap 


peared who inquired if the visitor had an 
appointment. This point ascertained, th 


visitor's card was taken in, and in a mo 


nent the man with wh 


dence | ad take nN place appeare d, he arinyg 


om the correspon 


in his hand originals and copies of all the 


correspondence Without a word ’ 
greeting or preliminary remark, he im 
mediately refe rred to this correspondence 
ind began talking business, and thoug!] 
the weather was quite disagreeably cold 
it was only after my friend had, owing to 
the absense of he it in the room and to his 
own delicate condition, resulting fror 


recent attac k of OTIp, cle ( line d to be Seate d 


nd requested to be taken to a wa 
room, that he was shown into the pro 
prietor’s own room, where there was 
orate fire. It 1s difficult to magine I 


prominent and honored tool-builder meet 
ing with such a reception in any 
can shop Yet it is not 


lung more t] in 


“business” pure and simple—business in 


tercourse stripped of everything else but 
pure business. I should add, perhaps, 
that the American had. in the end. no 


NUMBER 21}. 


east to be t dissatished with the 
interview from a business standpoint 

lf, however, one presents lett of in 
troduction from an esteemed triend ot 
the person iddres ed, t br { ‘ nto 
the matte L < ent ot pet end 
hip, then u y nothing 
cordiality and hospitalit \ re per 

ps asked t ‘ p of tea or some 
thing strong: vb l the re ure 
( the establis ent Cel to be it you 
dispos It is ther t ely itter 
of pure busine 

W< e wont lorn purely bu 
-” ntercourss ‘ ttle ” the 
imenities ¢ oO cust na | peak 
o the l tte! 1 ry inter ting 
point oO d verge fs { I e | ig] 
man who thus co to English bus 
ness usave May be ust i well disposed 
toward a visitor as is the American, who 
is rather more deterent nd a_ little 


more courteous 
EXPERT INSTRUCTION 
l have referred to the ipparent fact that 
men throroughly conversant with and 
competent to how other how to get the 
best results out of American tools and 
other machinery used here seem to be 
needed, and a friend of mine, an American 


tool builder, had a practical illustration of 


this a short ti since Ife makes a hub 
machine, and } old good many of 
them ont kk Not le ago he met 
here i man who had pur ed one of 
them, and w expressed himself a 
highly pleased wit t vil that others 
vho ] er ¢ oO} t n | dd heer 
istonished at its efficiency In the cour 
of conve t t developed that the m 
chine w Wor it precisely half th 
rate of prov tio tw it | worked 
before shipment from the shop in which it 
was built. and that ¢ . due to the fact 
that for ng and drilling were not being 
done iltaneous] ‘ intended: mal 
d ustinent tor I l t] I | ti 
test worl other respects as well, it 
possible A very few words of instruction 
served in this case to point out the remedy 
for the difficulty nd the machine is now 
vorking here at the ime rate sin Amer 


ca one result of the experience being 


hat my friend has gone to the cycle-mak 


ing district, and will endeavor to see all 


is machines at work, and find out how 


I 
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they are being handled. There have been 


no complaints from them, but if any con 
siderable number of them are being 


worked so much below their normal ca 


pacity, as in the instance given above, it 
might be too easy for other builders to 
ire competitive orders based upon al 


leged, 


ductive capacity. 


S¢ 


and perhaps apparent, superior pro 


It will naturally be a little difficult for 
Americans 


1utomats 


who have been raised with 


machinery and familiar with it 


ill their live to realize how easy it is to 


go astray in the little points that make 
for efficiency when one has not been thus 
raised, and whose training has been in 


other directions. It should not, however, 


be inferred that there are no shops here 


vhere such machinery is used efficiently, 


but simply that there are many in which it 


PACKING MACHINERY FOR EXPORT. 

\ number of those who handle Amer 
ican machinery here have mentioned to 
me the matter of proper and improper 


packing of machinery for shipment to this 
country, and they declare that this is an 


important matter which should receive 
more attention than is generally bestowed 
upon it. One dealer declared that quite 


filty per cent. of American machines re 
ceived in his warehouse were more or less 
broken; usually in relatively unimportant 
parts, but as to make them 


sometimes so 
useless. He showed me an upright drill, 
the column of which was broken, and the 
smaller parts had been mostly taken off 
to supply the places of similar parts 
broken on other drills of the same make. 
Kveryone commends the letter of Chas. 
Churchill & Co. on this subject published 
in our issue of February 11th last, and de 
clares that if only machinery were packed 
in accordance with the directions there 
given, there would be little, if any, trouble. 
That letter was based upon something 
like thirty years’ experience in handling 
(American machinery packed in all sorts 
of ways, good, bad and indifferent, and it 
is declared that since it has been pub 
lished there is no good excuse for im- 

proper packing 
‘“ REGULAR 


ENGLISH MAKE,."’ 


An Englishman who wishes to say 
something especially gracious to an Amer 
ican will usually say that he took him for 
to be 


which is usually regarded as 


an Englishman, 1. e¢., “regular Eng 
lish make,”’ 
all that is 


a man or 


necessary to be said about 
a machine, an 


of shears. If 


axe or a pair 


you go into a “shop” 
to buy a pair of gloves and are shown a 
pair that are clumsy, ugly, high priced and 
ill-fitting, and if you object to them on 


that account, you are assured that they are 


“English make, sir,”’ the evident expecta- 
tion being that you will take th’s statement 
as an entirely sufficient answer to al! your 
1 


objections and a guarantee tha‘ the gloves 
must necessarily be the best that the art 


of man can produce 
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Avery eminent English engineer 


touched on this point when I asked him 
how it was that the American tool builders 
were making such headway in the English 
market in competition with home buiiders 
His answer was “Simply because the Eng 


lish tool builders are as!eep,” and he wen 
on to say that for rations the English 


had been the leading manufacturing cou.- 


gen 


still was so in many 


§ the world. It 
all this time it had been drilled 


try 
lines, but 
into the Englishman to regard an English 


product as necessarily the best of its kind 

in fact, scarcely subject to criticism 
This had come to be, in a sense, an in 
herited and an ingrained belief, which 


nothing but time and repeated disastrou 
lessons would, he fear d, correct sufficient 


ly so that things would be seen in their 
true light 


opinion by a thorough Engl 


Being a sincere expression of 

ishman, all ot 
whose interests are c¢ ntered here, and one 
entirely loyal to English institu 
dom to thus quote 


who is 
tions, I feel greater tre 
him than I should were he less a friend 
of England or in any way interested in the 
success of England’s competitors. 

I said that I thought we had, in our own 
country, quite sufficient of this form ol 
self-satisfaction “But 


“among your educated men, whereas here 


not,” said h 


it is found not only among the ignorant, 
but among educated and otherwise well 
informed men.”’ 


Indications are not wanting, however, 


that some headway is being made against 
this disposition here. In our own line 
tie success of American tool builders is a 
proof of it, and during a ride through the 
large and 
‘*American 


American 


Strand one day I noticed a 
reading, 


the 


prominent = sign 
Desks,” and learned that 
office desk is coming to be very popular 
here in London at Another 
read: “Save half your coal and cure smoky 


least. sign 
chimneys by using an American stove 

It is evidently not necessary to conceal the 
origin of these articles in order to sell 
them, but, on the contrary, must be con- 


sidered an advantage to proclaim it. 


DECLINE TO BE RUSHED. 
Things in general move much more 
slowly here than with us. You cannot 
“hustle’ very much, because if you at 
tempt it you find yourself constantly and 
strongly retarded. One of the American 
colony over here, when I spoke of this, 
said, “It is no use for you Americans to 
come over here and try to rush us Eng- 
lishmen, because we refuse to be rushed.” 
An English engineer who is familiar 
America said: “We take 
here, and | 
I regard Philadelphia 


with things a 


little easier think we are 
right in doing so. 
as by far the pleasantest and most com- 


fortable large citv in America, 
cause people there take time to live 
aoe 


do not rush through life as though it had 


but one object, and that to hurry through 


it as rapl ly as possible ‘ 
This same engineer, in the course of the 


conversation, referred to the intlt 


same 


of English trades unions in retard- 


ence 
ing English industrial development and 
related a case which occurred in the Bes- 
semer establishment, where a large order 


for steel tires for locomotives was being 
h 


pursued and it was a close contest wit 


Krupp’s for the order. Times were dull 


and it was explained to the men that it 


they would co-operate and allow certain 


linproved methods and machines to be 


put in and worked to their full capacity, 
these tires could be made at such a price 
that the order could be secured; other 


wise it must go to the German establish- 


ment. The 
would not permit the proposed new and 
the 


go to Germany 


men declared that their union 


more rapid methods; order was al 


lowed to and the men 


were, for a good part of the time, idle 


when they would otherwise have been 


employed. Of course, it seems to me 


that the men were entirely wrong about 


this, but at the same time is it not clear 


that by their action they simply proved 


themselves Englishmen, ‘refusing to be 


rushed’; and is not their refusal ‘‘to be 


rushed” much a part of Englisl 


just as 
character as that which made my English 
friend admire most that American city in 
which things move at the most deliberate 
| 


pace? Is not one manifestation the cor 
relative of the other? (And if both are the 
expression of a national characteristic, 


how can it be expected that one class will 
readily take on new ideas in this line while 
the other steadily refuses to do so? 
AMERICAN 
IMPORT 


ISOLATION—DISCRIMINATIVE 
DUTIES ON MACHINERY. 

We are accustomed to regard our iso 
lated geographical position as an unmixed 
blessing. It is so politically, no doubt; 
but at the same time it is plain to be seen 
that in this matter of international trad 
England derives a very great advantage 
The 
world is her market, and the world pays 


from being “at the door of Europe.” 
tribute to her. The so-called “balance of 
trade” is continually and heavily against 
her, and she grows richer all the time. If 
times are dull at home her manufactures 
are shipped elsewhere, and bad times in no 
one country can entirely paralyze her in 
dustries. 
resident here, said our insular commer- 
cial position impressed him most strongly 


An American engineer, long a 


during a visit to the United States made 
We seemed to him to 
and to be 


a year or two ago. 
have our eyes on the ground, 
unaware of what others in other parts of 
the world were doing and what splendid 
opportunities awaited us. As he put it, 


America is, after all, not much if any far- 


ther from the market of Europe than 
Birmingham is from London, because the 
freight charges are about the same in 


each case. He regards the Continent as 
a more promising field for the future de 
velopment of American machinery trade 
than England, and he, as well as others, 
emphasises the statement that Russia ts 
most 


at present the promising territory 
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for future trade in machinery. It is vast, of high repute wished to turnish them | ps which constitute t gular line 








has been held back for generations, and Maxim informed them that he would not of manutacture art 
now has as its ruler a young man who has_ have the standard English lathe under this and the Cont 
seen much of the world, and thus realizes any circumstances, but finally said, “We t home t 
that Russia has much to gain by develop- want a dozen lathes like that American I do not mean to bras oon as 
ment; while the Czarina is hardly less pro- one; suppose you make us an offer to sup ‘ t r 
gressive. On this account not only are re- ply them.” This was agreed to and 1 rom WwW 
strictions being removed, but a stimulus due time the offer came about as tollows: 
is being given to industrial development, We will make a dozen such lathes for £70 don and 
which it is believed promises great things apiece, and we are quite sure the Amet them, and 

England’s commercial policy is, as we ins can not beat those figur When good things w t ire 
all know, a broad one, and by reason otf nformed that t American lathe id to commend 1 t nt | 
it she has cert n l ntages sone ctt vy bec ed ] t 
European countries which neither we nor £32 they said “‘imy b 
perhaps any other country enjoys. Most need of it gave up a lea of competing ys interested 1 t with 
f the Continental nations impose an i This, however, is a comparison betweet machinery matter ! them 
port duty upon machinery, wl , of n American builder who enjoys t vel r what t 1M 
course, is so much of a barrier that our eral reputatior \ S 
builders must surmount. But seve 
countries this barrier is not quite £ 
or British as for o owl ( ‘ 
append some figures given me by Mr. \\ 
H. Moore, who is an officer of the Wort _ " 
ington Company and manager of its Lo — J B 
don house, which has business relations al a] ; 
over Europe t 7 A 
Import Duties on Machinery per Metri 

sam 4 ON lbout 2. bs.) i 
U. S. Eng $ 
WOAIN cccccecsvccces oces Que >40 é { 
France—if under ton... 60 40 VY YY Ve , 
’ , i 
5 if over 14 ton.... 36 24 =" 


\ustria~-Hungary ......... 42.50 37.50 Fig. } Incorrect Teeth 
‘i ‘ where 
brass predominates.... 5 


eS, ee - 7.50 Fig. 2 
" where brass 


predominates .......02. 20 — 7 
NN ee ee { / 
SWRBCTIONG 5is ses cases 8 
ere tex to 

* —where brass pre | | 

GORMMALES 2.5 6 css ccessss 200 
Demmark ....065 wesse Oe / 
ee ee a fo x VA 

Fig. 4 


Pinlamd ..... is ee 31 





Sweden 10 per cent. on net invoice Fig. 3 Correct Teeth, ; , 
In those cases where no figures are , } 

given for English machinery Mr. Moore | LIK f 

does not know of a differential rate in A] ' 

favor of England, though there may pos — /] 

sibly be such advantage in some cases 

\t present in most of those countries most 


important to us, England has no advan- i; | | C 
tage, but in some instances the advantage . 
she nowenjoys has an important influence Ss Sen 
It would seem as though, one of the | 1 
first things for Russia to do if she wishes . =" 
to take full advantage of what other na Qo. N 
tions have accomplished in the art of # a. 


machine construction, would be to abate 





Fig. 5 Fig. © 


her present high duty on foreig nmachinery 
, CUTTING WORM GEARS 


A POINT AS TO RELATIVE PRICES 
I met Hiram Maxim a few days ago money in the shape of a lathe than any Cutting Correct Worm Gears with 
ind he told me of an incident which has. other of our builders, with one of the a Single Cutter. 





t bearing on the matter of relative cost of highest priced shops here, and such a va The worm is a par vely simple 

American and English machine tools lifference does not of course show itself mechat 1 contrivance, consisting as it 

built as nearly as possible alike He had Nn otl er comparisons Mer Moore, re doe Ss oft a Iew thre | ot mmewhat |} 

purchased an American lathe, built by erred to above, informs me, however iped section, whi can be turned in 

mnne of our builders who makes a specialty that they build their larger pumping en *Abstract of a portion of a paper read be 

t lathes and builds little else Mlore rine it on hat lower os in Brool fore the Northeast Coast (B SI Institution 
ttle eh ¢ I re gines at somewnh lowe ( tin br of Engineers and Shipbuilders by J. H. Gib- 
thes were wanted an i an } nglish firm n than in England nd all their smaller son 
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an ordinary screw-cutting lathe, and which 
can be drawn by any elementary machine 
construction student. Not so the wheel, 
however. The problem of drawing a cor- 


rect worm-wheel is extremely compli- 
cated, and there are few draughtsmen who 
could do so off-hand without getting tied 
in a knot. 

It is 
that the 


are thinner than at the middle, especially 


to many people to be told 
teeth 


news 


end tips of worm-wheel 
in coarse pitches, and that the angle of 
tooth at the tip is than at the 


The writer has known quadruple 


greater 
root. 
threaded worm-wheels ordered with paral 
lel teeth, and with the inevitable result 

the 


get 


f chipping to 


days and weeks ¢ 


twist and thin the ends, so as to gear 
with the worm 

Some engineers are more wary per 
haps bitter experience has taught them 


10 
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not commission. The teeth had 


unmistakably been cut by a rotary cut- 


yet in 


ter, and naturally the teeth were parallel 
as shown at 4; and naturally even a worm 
would not look at the wheel in that condi 
tion, and so the teeth had to be “humor 


ed.” In the first place the thick ends 
were very much in the way, so to save 
thinning them separately they were cut 


away bodily, as shown by dotted lines at 
B; then by chipping and filing each tooth 
at C, it was found just possible to jam 


run 


the worm into gear, when no doubt 












































Fig. 7 CUTTING 
They turn a worm first and then pare the 
But the 
of patterns and molding 1s great, and the 


pattern until it gears. expense 
wheel, when finished, requires much dress- 
ing; also the loss by friction in imperfect 
that their 
use is often abandoned in favor of a train 


It may be that this 


worm gears 18 SO excessive 
of spurs and bevels. 
last fact accounts for the fearful and won 
derful collection of cogwheels in the tiller 
They 


to be preferred to some of 


rooms of our first-class battleships 
are, pe rhaps, 
it has 
Asa 


sample, look for a moment at the worm 


the machine-cut worm-wheels that 


heen the writer’s sad lot to behold 
wheel teeth, illustrated by Figs. 1 and 2 
This picture is no nightmare: the wheels 
are actually fitted in the capstan gears of 


some of 


Her Majesty’s new battleships 





WORM-WHEEL 
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WITH SINGLE CUTTER. 


ning them together and grinding the 
worm well in would complete the “job.” 

Machine-cut wheels forsooth! Who 
would like to say when and where the 


> 


worm gears with the wheel just described: 
Better say they fit where they touch, and 
pass on to consider “hobbed” worm 
wheels 

Before describing the process of “hob 
well to imagine a 
The 
spaces are already roughed out: the fin 
full 


together 


bing,” it will be as 


worm-wheel blank made of butter 
into 
and rotated 


at their appropriate relative angular ve 


ished worm is_ brought gear, 


worm and wheel 


locities. The result would clearly be a 
perfect worm-wheel, for the worm threads 
would mold the teeth to the theoretically 
The practice of “hob- 


correct shape 
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bing’’ worm-wheels is based on these same 
lines. The only difference is that the 
worm-wheel blank, consisting, as it us 
ually does, of a material somewhat harder 
and tougher than butter, the worm has to 
be provided with cutting edges properly 
cleared and tempered (Figs. 5 and 6); 
and that the blank is seldom, if ever, re 
The hob 
the l 


tated by independent means. 
both cut 
which is usually mounted on a loose turn 


table 


has to and rotate wheel, 


for the purpose. The preliminary 


process before hobbing a wheel its the 


same as in the case of the capstan wheels 


just quoted. The good old rotary cutter 
gaps out the spaces to the same angle as 
the 
which is to gear with the wheel; then the 


outside diameter of the worm thread 


wheel is placed on the loose turntable 
and the revolving hob is gradually brought 


The hob 


away the points of the teeth at 


into gear with it begins by 


cutting 


their ends, and is fed in until it occupies 


the same relative position to the wheel 


as will the worm itself eventually. The 
hob, engaging with the spaces already 
gapped out, revolves the wheel This 


makes a fairly perfect worm-wheel; it 
quite perfect had the hob an 
teeth, 
enough axially, and could it be arranged 
that all the teeth 
helix. 

The first condition it 


would be 


infinite number of were it long 


were dead true on the 


is impossible to 
fulfill because of practical considerations 
of clearance, etc.; the 
would double or triple the number of 


second condition 
teeth, each one of which has to be care- 
fully backed off on top and sides; and 
the third condition is difficult of attain 
ment, because, however carefully the hob 
is grooved and backed off and “got up” 
generally, you don’t know where you are. 
so to speak, after tempering. It has been 
well said that a good “hob” is worth its 
weight in gold: it certainly costs that to 
purchase from some of the swell machine 
tool firms. But there are other objections 
to the use of the hob in these enlightened 
days. In the first place it is utterly un 
scientific; it is as barbarous a proceeding 
as the cutting of a screw thread on a round 
bar with stocks and dies, and for exactly 
difference of 


the same reason, viz., the 


angle between the tips and roots. Again 
hobs can only be used for cutting wheels 


having worms exactly similar: and so it 


happens that, after a turning or reversing 


gear, a capstan or crane has been care 
fully calculated and designed—perhaps 
half made—it is suddenly found there is 
no hob in stock that will cut the particu- 
lar wheel required: and then heaven and 
earth are raised to make a stock hob 


“work in” and save the expense and time 
of making a new one. Perhaps the hob 
that is thus “worked in” is bigger in 
diameter or of coarser pitch than that re 
quired, and so your elaborate calculation 
goes for nought, and the efficiency of the 
whole arrangement is impaired 


Evidently, therefore, a simple machine 
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that will cut perfect worm wheels out of 
the solid at one operation with an ordinary 
“fly” cutter, that requires only an outfit of 
standard screws and nuts of equal pitch 
to the fitted, 
moreover, be put to other uses when not 


worms usually and can, 


engaged in wheel-cutting, should com- 
mend itself to all engaged in high-class 
heavy engineering work. 

Such a machine the writer will now pro- 
ceed to describe, referring to Figs. 7 and 


8 <A 


by a driving worm 2 on the driving shaft 


standard worm wheel I, operated 


3, is adapted to rotate a face plate 4, to 


which the wheel to be cut, 5, Is 
A rotatable tool-box 6, 


ings 7 secured to a carriage 8, is capable 


secured. 
carried in bear 
of adjustment to suit the size of wheel 


to be cut, by moving the slide 9 which can 
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wheels 16 and 17, and constrains the 


standard screw to thread itself through 
the nut; but while the star wheel remains 
inoperative, the whole mass revolves to 


gether and maintains a rigid connection 


1 


between the last change wheel and the cut 


ter 22. The star wheel is operated auto 
matically each time the worm-wheel blank 
makes a complete turn by means ot a cam 
23, which engages the lever 24 and pushes 
the rod 25 to the right; the spring 20 
brings the rod out of gear when the cam 
passes the pin 27 

he 
The tool 1s brought over to the 
it just 
28. The machine is then 
tool 


as follows 


left until 


operation ot cutting 1s 


touches the worm-wheel blank at 


started, and the 
has 


nibbles away until the blank 


made one complete revolution, when the 
— 
ah 
- +} 5 


= * 


| 











be clamped di y the side strips. Th 
carriage can aiso s de Ireely n the dire 
tion of the axis of the cutter shatt Phe 
driving shatt and cutter shaft e ot 
together by the change whe S I, W ( 
o1Vve the req red < ty tio betwee 


itter to t the nu 
ber of teetl the wheel t e cut ‘ 
last cl ings whee 12 Ss 1 t tt ed d 
ectly to the cutte Ss t. but ‘ nut 1 
which torms a Journ ind thrust b 
t for the standard screw t 15 
nut . 2 vhee IO securely ever to t 
iving forty teeth, which drives anot 
\ eel iy 4 ¢ 1 d l ete! but \ 
orty-two teeth, by means of the pinions 
S vhich engage bot differenti whee 
t opposite sides The wheel 17 rides on 
e standard ‘ S t 15. but 1 t 
ttate on it ‘ Si the feathers 10 
h slide n tie eathe \ 0 
t will be seen. then. t t the rotation « 
‘ Pp onl ] t ‘ t \ ‘ ( 
( t r rive ¢ t bh twee tced t PF t 














aw 
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hand screw and nut 15 and 13 must be 
used in cutting left-handed worm wheels 
in which case the tool t ting it 30 
finishes at 28. In cutting wheels ot large 
diameter, a roller is fitted under the rim 
at 31 to take the pressure of the cut. The 
machine can conveniently be converted 
into a vertical lathe suitable tor turning 
pistons, gun pivot plat nd the like, by 
substituting one or more ordinary slide 
rests for the fly utter rriage and 
slide 

Phe machine ] cut pout seventy 
worn whee S \ vere double- 
threade vit t t tory results, 
the wheels n re \ ( ect, and ex 
hibit ny tiie I cteristics of 
iccurate worm-gear teetl wo reversing 
wheels whicl Were irgwently needed tor 
the erectio1 the 1 t t engines were 
sent to Manchester to | it whilst the 

ichine was be { together When 
they arrived and ere tried over, it was 
ound that the lifference 
1 ‘ the nd 

t t the cent ) { tead ot 
eing é the ‘ vere yn 

‘ | t t It that to 

et e the ‘ ‘ with 
‘ el 
the t tt pt 


thr t the 
( t tary 
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Machine Grinding—lIIl. 
BY C. H. NORTON. 
Special water pans, guards and rests, 


such as shown in Figs. 4, 8, to and 11, are 
inexpensive, and would enable a machine 
to earn dollars where now it may be stand 
ing as a plaything of the tool room. 
Fig. 12 shows a rack of ground work 
Fig 
except the thread. 


13 shows a spindle ground entire 


Fig. 14 shows a group of tools from th 
grinding machine. 

The shown in 
was fitted up to grind pieces similar to 


machine Figs. 4 and 5 
Fig. 15, A being the portion ground. It 
was a slight taper, and the finish size must 








GROUND 


WORK, 


RACK OF 


in all cases be within a limit of one-hal 


thousandth \ roughing cut was taken in 


the lathe, leaving a variation in size fron 


five to fourteen thousandths over the fin 


ish dimensions. The 34-inch size was 6% 


inches long at 4; of these 450 per day were 
size was 71% inche 


ground. The 1-inch 


long at .1; of these 400 per day were 


The 


inches long at 


ground, I 3-16 inches size was 8% 


A; of these 320 per day wer 


ground. The operator ran two machine 


for this number If his attent:on had been 


given entirely to one machine a little mor 


than half of these numbers would have 
been produced. I give these figures mere 
ly to show that machine grinding is not 


confined to hardened tool work 


but is also 
an economical manufacturing process. 

A word about graduations on the grind 
ing machine may not be out of place here 
and it may help to understand the matter 
better if I state the fact now, that if there 
were no graduations whatever on it, 


could still 


accu 


rate work be produced, if it 


was provided with an adjusting screw fo: 


swivel table, as all first-class machines are 


Graduations are a help to the operator, 


for they enable him to locate the head 
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stock swivel and swivel table nearly cor 
but 
secured by use of the adjusting screw. It 


rect at once; real accuracy must be 
is a common complaint of operators that 
graduations are wrong, but in every such 
case known to the writer the fault has been 
elsewhere. A small error in position of 
head-stock swivel will carry the zero mark 
on the table off many times more. It is 
also very rare that centers are exactly true 
Ve must keep in mind that the grinding 
machine is one of the most sensitive indi 
cators of error we have. As before stated 
an error of one one hundred thousandth 
is easily detected in most cases. Any er- 
ror of the setting is doubled on the work 
so that, even though a magnifying glass is 
used it is very rare that the two lines can 
An error oi 
one-twentieth of a thousandth in the set 


be set to exactly coincide 


ting of the head stock zero will give an 
error of work one-tenth of one thousandth; 
and more, as the center point is usually on 


Th's 


a larger radius than the graduations. 
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7, 1807. 
than the showing on cross feed; at the 
same surface speed the results would be 
the same. 

The revolution of the work can be com- 
pared to the table feed of the milling 
With a 
suitable speed to cut steel, there is a feed 
at which the cutter will do its work easily. 
There is also one so fast as to break the 
the 
There would also 


machine. cutter running at a 


teeth, supposing we have necessary 
power in the machine 
be much more heat generated with the 
fast feed. If we the cutter after it 
has lost its keen edge it generate 
more and more heat until at last 
become so dull that heat enough to draw 
the temper will stop further work. It is 
also true that a cutter whose temper is 
hard enough for one job, might entirely 
So a wheel that will cut 


run 
will 
it will 


fail on another. 
soft steel well, will become glazed if cut- 
ting hardened steel and cast iron; and if 
we continue to use the particles after they 
are dull they will heat more and more, 











Fig. 13. 


Now let th 
ter point be out one-twentieth of a thou 


would spoil most work. cen 
sandth in same direction and someth ng 


over two-tenths of a thousandth is thx 


error of work; then when we make th 
same error in setting the swivel table we 
have more still and perhaps the foot center 
is out also 


All of 


no one of 


that 
without 


these errors are so small 


be detected 


a fine indicator. So when we talk about er 


them can 


rors of graduations we should be very sure 
When we these 
absurd is the sug 


of our ground. realize 


facts we can see how 


gestion to use a pin, or stop for tabie or 


head stock swivel, with the thought of ob 


taining accuracy But we have the ad 


justing screw which is the meat of the 


grinding machine. It makes it possib‘e 


to ignore all fussy refinement as to set 


ting to graduations, and we get exact 


work regardless of these errors 
The speed of work and cut of wheel, 
such close relations that we must 


bear 
consider them together. A good machine 
is provided with a large range of speeds 
for work; for if a piece 1 inch circumfer- 
ence is grinding successfully with a given 
wheel, and the wheel is sizing accurately 
in response to the graduations on the 
cross-feed wheel, a piece 2 or 3 inches 
circumference would (with the same wheel 
and number of revolutions) show a coarser 
the would cut larger 


surface and wheel 


SAMPLE 


OF GRINDING. 


and on account of the pressure required, 
will not grind round or straight work. A 


wheel for machine grinding must cut 


without pressure; therefore, it must al 


ways be sharp: this is accomplished by 
} but if 


the breaking out of the particles: 


we have a wheel that is of the right grade 
to cut at a given work speed and still 
hold its sizing power, we shall tear away 


the particles too fast if we revolve the 


] 
moose ts 


work faster; then the wheel will 


sizing power. From this we can see tl 


the work speed should always bear 


proper relation to the cut of the wheel 


regardless of the work diameter; just as 


the amount of feed in milling bears rela 


tion to the cutter and material, regardless 


of the length of the piece being milled 
With very slim work, rapid revolutions 
will probably make it resist bending bet 
ter, in which case a harder wheel should 
be used 


In machine grinding it is desirable to 
break away the particles as they become 
dull by the act of grinding, in order that 
the cut may be consant; giving the least 
possible pressure and heat. It is this 
faculty of yielding to, or resisting break- 
that we call the 


The one from which the particles 


ing out of the particles, 
grade. 
can be broken the easier is called soft: 
the one that retains its particles longer is 
called hard. It is evident that the longer 


the particles are retained, the more dulled 
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they will become and the more pressure 
will be required to make the cut. It is 
retaining the particles too long that causes 
what is familiarly known as “glazing.” 

Wheels are made in a number of grades 
in order to meet a great variety of condi- 
tions without the necessity of changing 
the 


Wheels for soft steel are harder than for 


wheel speed for every condition. 


hardened steel and cast iron. For brass, 
copper and rubber they are much softer. 
The temper of a wheel is dependent upon 
the quality of the corrundum 
to withstand dulling, that 
the material the better the temper. 

The question of table spe ed enters into 
One 


particles 
the better 


SO 


economical grinding also way to 


do more work is to increase the number 





Fig. 14. GROUP OL 
of revolutions of wor eeping s ( 
relative table feed, but this pose ore 
work upon each particle of emery an 
may be disastrous to pl ns for s ng by 
the use of graduations on the cross feed 
wheel. \nother way is to increase the 
width of wheel 

The re is a notion among erinding 1 
chine ope rators, that all whee on ill 
work, are better with a portion of their 
face turned away, leaving in some in 
stances, little more than a knife edge 
Back in the davs of dry grinding this was 
necessary tor t was mpos lye to take 
a wider cut on account of the heat; the 
operator then did not, and many now do 
not, appear to understand that heat is the 
cause of what thev call “the chatter o 1 
wide wheel It S true however in 
many cases, that the operator is forced to 
cut away the greater portion of the wheel 
face because the 1] lagement Sc fit to 
furnish wheels unsuited to the work: that 


j 2 So) | iT ] 1 OT de OT mace oO! Succi) a 
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combination of materials that they will 


not cut freely. 
in the expenditures of 


a plant perhaps would that 


Those interested 


like to know 


every reduction the cutting face of the 
wheel increases the time requ red to do 
the work, that is, a wheel 14 inch wide, 
cannot be fed more than 1-32 inch; while 
one inch wide can be fed 'g inch o1 


inch or more 
With a wheel 


too hard for the work in hand these feeds 


; ara 
more, and a 34-inch wheel 


per revolution of the work. 


as the hard wheel will 
slowly. A 


the 


must be much less, 
not fed 
be 


work is such as will admit of a soft wheel 


leave feed marks if 


much greater feed can taken if 


being used. The other reason for more 





emery in contact is that a deeper cut can 
TOOLS GROUND. 
et ‘ ct t¢ eed | deeper 
it can often be mbine 
It may be inte ting to know that. with 
No SO «¢ ery nd i W ee] nen thicl 
nd I2 inc he 5 di meter, there ire 180,000 
more cutting points at work every 
evolution of t vheel. and %95.000.000 
YT nut. No ed e thi vheel to ! 
ch face and we have only 30,000 per 
revolution 66,000,000 pert minute 
gainst 300,000,000 ot the j inch wheel 
\ Hy tratiotl ( experi ce may be 
teresting here Two machines stood 
de bv side one n old timer. the other 
moder hit There was complaint 
of the new ne nd the statement 
\ 1 le t] t the old one would do the 
best orl | ope ( vas asked t 
tand bv wl ¢ ert n piece of steel 
\ round in the new machine, using a 
nch full face wheel with plenty of 
vater. This piece was one easily thrown 
out of truth by heat. Fight thousandths 
ere ke oO the d ter in five min 


utes I l no « tter ‘ i¢ { n-one 
side occurred. The operator then took 
t to the old dry 1 hine in which was 
i wheel with irrow face about \%& inch 
Great difficulty was experienced with the 
wheel cutting on one side and when five 
minutes had ¢ sed he d cut off but 
one and on thousandtl 

Wide wheel id fast table feeds can be 
used on all wor where the wheel can 
pass one quarter to one-ha ot its thick 
ness past the end of the work or over 
a recess ut a narrower wheel is best 
when grinding against shoulders not re- 
cessed, or when recess 1s narrow One- 


half inch seems to be the widest that can 


be used for the 
1 1 } 


that the makers furnish this 
a wheel three quar- 


latter purpose, thus it is 


wheel with 


their machines 


ters of an inch tl ck cal be used on the 
modern medium size machine The 
wheels used on the machines shown in 
Fig. 4 and Fig. 5 were inch thick, 12 
inches diameter No. 80. grade M; also 


for soft tool steel 


No. 8o. grad 
There is a “ch itter’’ that mav be found 


with a wide wheel if the spindle and ma 
chine are not heavy enough for the cut, 
but it is of a very different nature from 
the chatter u oO ed ind 





1 
macnine 


however, W | ( ndle of sufficient 
trength t rt wheel wide pace 

proy d 

Phere e wheels that hatter under 

t wit t ir Jut as they 

¢ th] ‘ ¢ 1 they need 

o * cot aa oll Bes election of 
vhee er imple matter whet 
( Ce I t rd, but t y cannot be pur 

( evi el dealer It is not 
me { t t le know in 
thing al ee] e grinding 

a oe , the maker of 
thie | ( I ane machine 
nu your far d 
tate nuit vi be t er if you de 
not tal r the w k 

N wl table for all 

¢ r ther 7) fter 

’ n. | t nd accuracy 

( re that ( ( riety of grades 
la mie wheel 

Phat e due the B & Sharpe 
M inutactur Co pat lor photograp 

1 the freed of their work ( 
paring thes¢ ticle 

A 4 _ 

Mr. H. M. Norris has just severed his 
connection wit the Garvin Machine 
Company, of this city, and accepted the 
position of superintendent and mechant- 

il engineer with the Bickford Drill & 
Tool Company, Cincinnati, O 
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Rapid Methods in Instrumental and fractions will be self-evident to all names of the “Double Triangle” and the 
Drawing.* who are familiar with the architect’s scale “Tetrangle.” These are both quadrilat- 
os . ¢ . f Saal , ow Sv f hard rubber or of transparent 

Engineering drafting 1s largely me-_ for plotting feet and inches, and on draw- erals of hard DE ) I 


ee . aa + “e having one or more _ inside 
chanical work, and the instruments or ings where all sizes are expressed in celluloid, S , ' , 
¢ : : f H aver -dges é * accurately s as to be usec 

tools which are used are, therefore, of inches it will be found a great time-saver. edges made accurately so as __ 


primary importance. For their quality For convenience in construction, me- i addition to the four seis reg 
and accuracy the draftsman must depend chanical engineers and architects base lhe double triangle, u erates ‘a ig 
largely upon the reputation of the firm poiygonal forms on the equilateral trian- 2, 15 tor plotting multiples of 15 degrees 


‘ . ; T 1 side edges are at right 
who makes them, but for improvements gle, the rectangle, the regular hexagon, [wo of its outside edge a : 
in their design his own appreciation of and the regular octagon, and their drafts- angles to each other, and pee the hohe es 

se e ‘ P s ¢ ’ Do rees - -oTrees, z 60 -orees 
the value of labor-saving machinery men have usually plotted angles from of 30 degrees, 45 degrees, an degree 
with the two other outside edges, and the 











wo Wo a \ i angles of 15 degrees and 75 degrees with 
PROPORTIONAL IN( HES —— the longest inside edge. 
vi ls BY LF RONDINELI — . =* f ; 
_ 14 ‘ rhe tetrangle, shown in Fig. 3, is for 
plotting all angles that are multiplies oi 
Boxwood 
1 
SYHONT IVNOLLHOdOUd 40 TIVOS , 
8 1 — Fi 4 Va 
ig. 4. 
Machiniet 8 
Cardboard 
Fig. J. Scale of Proportional Jnches. 71, degrees. The sides of this right angle 


form the angles of 15 degrees, 30 degrees, 
should lead him to invent or adopt new right-angled triangles accurately made of 60 degrees and 75 degrees with the two 


devices that will enable him to do his sheet material, with the acute angles 45° remaining outside edges, and with one of 











work with equal or greater accuracy and x 45°, 30° x 60° and 22 x 6714°. Those the latter against the T square blade the 
in less time than by former methods Un who have only the first two of these tri- other makes the angle of 45 degrees with 
fortunately, however, draftsmen as a class angles can plot, with the aid of the 7 it. The angles of 7 degrees, 2214 de 
are very conservative workmen, and ari square, all angles that are multiples of 15 grees, 37 degrees, 52 degrees, 67 
degrees and 8214 degrees are formed by 
the three inside edges, as shown in 
table of angles that is stamped on « 
instrument 
y; i 1 » ] 
i5 For use in radial measurements a card- 
45 @ 7 car 
board S( ile should be selected. with the 
desired proportional graduations on a 
% 
| rs 
| “ 
I) % 
| | tH € y 
| > Oo . © 
| 
} 
AN FE.b Iu tJ 
A} 
1 CA 
I fF e 
i \ / 
A 
75 i ( Soft-wood Straight-edge 
I 
A 
DOUBLE TRIANGLI : 
90 PAT. AUG, 12-00 60 “1 T-square Blade 
BA B 
‘ M s ’ ' 
ee » tas a _ : ; 
Fig. 2. The Double Triangle. Fig. 3.—The Tetrangle. Fig. 5.—Device for Cross-Hatching. 
1 1, e ves ot " "7 1 ’ ’ ' 1 ; j 
slow to see the need or advantage ot new degrees, while those who have the third periectly straight edge, and it may he pre- 
rd oimore y } S , t] S , ' 1 , ' ‘ - , , ' 
and improve 1 instrument or method also, can plot all multiples ot 7 degrees pared as follows: A knife cut should be 
he inconveniene hich his students ; , | legal 
[he inconvenience waicn fh tuden \s it requires very careful manipulation made from the blank edge about two 
foun us g a ‘hitect’s scale for 1 , 
und in using the architect , in combining two triangles against the thirds across the ale at about one-quar 
size measurements led the writer to ‘ ' ' ' 
half-size me irements led the w [-square to form such angles as 15 de ter of an inch further in than the zero 
ail = sonal scale } » the ' , ' ae 
SaneD fer & prapernene scale HAVING He grees or 3714 degrees, and as it is incon point, and the face of the cardboard should 
cl ir nit. ane 1 ing ; acti . , , ; 
inch tor a unit, and, not finding a pract venient to have many instruments on t be scored from this cut to the end of the 
eee? ia a apd the arnt f propor ; 1 | ’ 
cal one, he devised th we ee eee drawing board or to change frequently scale, forming a flap to be turned und 
sonal mcne hown in Fig. | Ch from one to another, some few attempts ind pasted to the | of the irdboar 
irranwvec xactl lil th ar h *s scale 1 1 1 
5S ’ ly lke . ah tect =a ive been nade to ley S¢ 1 sing 1 \\ en thus arranges Ss snoWN 1n | yy } 
oO rroportional f ru its ) Os 1S ’ P ° . ‘ . 
( proportional feet), but its purpose ment to take the place of the first two fine pt point or n ‘ e pushed 
entirely different Its untts represent , F 1, 4] ae F - oa 
) eC ) I nygies 0 ‘ t ugh the projec lg part ¢ \ e 
he nd th Orne ond tl] ? oO poi . ‘ , 
, CEnS bey rd thre ero p it hut tiie T ts ] ive cere V een too ere oO the < nd ¢ d ve 
theretore subdivided nte S > hs . ‘ ms P : @ . . 
I MIIVIded ito ixteent clumsy or expensive to he practic i] The throug the dr: wing paper into the hoard 
nstead of twelfths for fractions of ; incl ‘ ‘ , ‘ 
mst ve r iract is ofan incen r ter has spent considet hle ¢ sioht n ¢ y point 
he method of using it for plotting incl , 1 1 ' 
The method of using it for plotting inch« { problem and has invented several e the « t re 
* Abstract of a paper read before the En orms. of which the best two have been tin p ' wit t the a 
gineers’ Club of Philadelphia by Prof. L. 1 , 
Rondinella in public use ) ome. time under t 
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able time and experience, with strain upon 
the eyes; and though there are several ex- 
cellent section-liners on the market, they 
are so expensive that but few draftsmen 
use them. A very good device, and one 
that has long been used in some drafting 
rooms, can be made out of a soft-wood 
about one-eighth inch thick 


to be 


straight-edge, 
(e. g., a penny ruler) and two pins, 


used with a triangle and against a T 


square blade. One side of the triangle is 
placed against the upper edge of the soft 
wood on the paper, so that an adjacent 
side forms the angle desired for the hatch 
ings, and the pins are driven into the edge 
so that the 
strike against them, the distance between 


corners of the triangle can 
the pins being equal to the side of the tri 
angle plus the desired 
the 
lower edge of the 
the 
as shown in 


distance between 


hatchings. To use this device, the 


wood 18 placed 
the T-square 


Witl the tr 


eft-hand pin, a line is 


soft 
against 
blade. 


1 1 1 


angle against the 


upper edge of 


Fig. 5 


drawn along its right-hand edge: the tri 


still held firm, and the straight 


angie 1S 


tt until stonne d by the 


re is slid to the I 
right-hand pin the straig 
held firm, and the triangle slid up to the 


1 


left-hand pin: a second line is then drawn, 


and this process is repeated until the sec 
tion surface is covered with « distant 
lines \fter a little practice, work can be 
done very rapidly th this ce ‘ d the 
eves are not strained to jud the t ‘ 
otween the lines 


A A A 


A Universal Line-Spacing In- 
strument. 


ry] are 1 +} i1] t 1 

| e de VICE ierewl 1 illustrated 1S Wel 
deserving of the ttention not ¢ O 

at tsmen,. but 0 eng 














rice d « il ing the I or" l ect 
ner, because we all know that the devis 
vy ot section ers s bes the ve 
ne nd nv vy come e s ‘ 
a sm elv to att t little ¢ ar an 
ton hic . she 
ti< eT + ‘ 
‘ 1 
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given space into any number of equal 


parts by means of parallel lines. It is 
entirely independent of the scale of the 
drawing, working to one scale as well as 
to another 

rhe instrument consists, as will be seen 


by Fig. 1, of a steel straight-edge or rule 
S and the AB. The 


inches long by 1 inch 


bevel rule is 18 


wide and a little 


16 inch thick. It is graduated on 


df 


ce 


P Q 


over I 


Fig. 2 


A SPACING JOB 





re pective tii Cl ‘ < ot 
e bevel 1s quite t. the be 1 be 9 
1 
t wood nd the blade t i ste 
1 1 
ndle 1 t } ‘ ietent 
) very rd ste a »p to the 
on the é e detent made 
, 
+] et 1 1 , , p 1 
eep 
ngeic¢ mnt I { 
te « t ect 
d st droy to ¢ 
s t ~ ‘ i 
In use. the rul: on the ving 
d held by a veight at ¢ ' 
The st ! 
1 
‘ wit thy ¢ nol 
thre ( + + ‘ 
| = & 
| x a 
| < ae 
‘ t 
SAMPLES © SPACING 
e sto 
1 
¢ 
t r ¢ 
e ( I | 


direction required for the lines to be 
drawn. Set the rule, as at 7, so that 11 
divisions, or some multiple of 11, are in 
cluded between il 5 set the 
STOCK apvall tiie ( l ) c | I 
lel to PR. W the ent in e ne 
est I tlie ‘ ( S¢ 1 lt é 
St od t t ( é are 

rade comes t \\ 
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lig 3 1 
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A Traveling International Exhi- 
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Repairs of Electrical Machinery— 
Commutators. 
BY A. R. HARRIS 


Commutators are generally regarded 
as the most delicate part of electric ma- 
chines, and as a matter of fact they are, 
but the degree of delicacy they may pos- 
sess is dependent upon the accuracy of 
the the armature 
and the field magnetizing forces. If the 
field is relatively strong, the point of com- 
the the 
brushes should be placed to give the least 


will be changed but slightly by 


proport ions between 


mutation—i. e., point where 


spark 
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Fig. 3 


variations in the strength of 


the current, 
and as a consequence, the sparking can 
be kept down to a nearly imperceptible 
amount; but if the field is weak the varia 
tions in the current strength will cause 
the reaction of the armature to vary with 


in wide limits, and consequently it will 
be impossible to so adjust the brushes 
that they will run well at all loads. When 


the armature greatly overpowers the 
field, the sparking may become so serious 
as to be able to destroy the commutator: 


in short order,and especially if in addition 


aoe > 
; c 
American Machinist 
Fig. 2 
to this strong armature reaction, the 
commutator is made with such a small 
number of segments that the difference 


of potential between them can rise suffi 
ciently high to sustain a spark of consid 
erable length. Under such conditions it 
is not uncommon for the spark to pass 
from one brush to the other, and cause 
as it is called. If 
this action continues for any length of 
the 
strong, the result is likely to be that the 


the machine to “buck,” 


time, and current passing is very 


which will 
blaze all the 


around the commutator, will completely 


heat developed by the spark, 


amount to an actual way 
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destroy the insulation between the seg- 
ments, and render the structure useless. 
When such a mishap occurs there is gen- 
erally no remedy other than the replace- 
ment of the commutator; but as this does 
not remove the cause of the trouble, the 
same difficulty is almost sure to be re- 
peated. The out of such a 
scrape is to get a new machine more prop- 
erly proportioned; if this cannot be done, 
the next best thing is to endeavor to 
equalize the load in some way so that the 
brushes may be set at the point where 
they will run with the least spark at that 
load; then, there being little or no varia- 
tion in the current, there will be no ten- 


best way 
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brush with which it is connected, the cur- 
rent will again start up. By this experi- 
ment it can always be ascertained whether 
the suspension of the current is due to 
broken connection with the commutator 
or not. In the case of a motor, the effect 
of the broken connection is to cause a 
long spark of a spitting nature, that can 
be seen to pulsate in unison with the 
revolutions of the armature. If upon in- 
vestigation it is found that the wire has 
broken off, the end can be spliced out to 
the proper length and then be secured in 
its proper place, in precisely the same 
manner as previous to the break—that is, 
either soldered in place or clamped. 
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Fig. 3 


tunately, machines of this kind are not 
turned out by any of the best makers of 
the present day. 

Loose connections between the arma 
ture wires and the commutator segments 
not are 
easily detected, and as easily repaired. In 


are very uncommon, but they 
the majority of cases the armature wires 
are attache d to the 
but 


commutator segments 
manufacturers 
With the 


connection 


by soldering, many 
prefer to use screw clamps. 


former style of fastening, a 


cannot become loose, but the wire can 
break off, which amounts to the same 
thing. If the machine is a generator, the 


effect of the loose or broken connection 
will be to stop the generation of current: 
but if a wire is held on one of the brushes 
and 


the end is pressed upon the com- 


of the 


mutator, some distance in advance 


cipal cause of trouble is the developing oi 
an uneven surface. This may be due toa 
soft spot in some portion of the surface, 
or to a loose segment. If the uneven 
ness is due to lack of uniformity in the 
density of the material, the only remedy 


is to true up the commutator by turning 
There are attachments made 


but 


or grinding. 
for truing up commutators in place, 
they can only be used with generators 
and when used, the brushes must be re 

moved, so as to avoid all possibility of 
having a closed circuit, and thus generat- 
ing a current while the truing-up process 
is going on. A motor commutator can- 
not be trued up in place, unless the ma- 
located 
during the operation, as the work cannot 


chine is where it can be driven 


be done while the current is on 


The unevenness above referred to comes 
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about gradually, and never reaches a dan the whole distance at once, but gradually course of procedure t ( wooden 


gerous point, except through the care- As soon as it rises above the surface, th clamp, as shown in Fig. 3, that w COVE 


lessness or ignorance of those in charge, brushes will strike against it and tend to nearly all the suriace | n be d 
but the unevenness due to a loose seg- loosen it still more; this will enable it to n place i eat ) erent ways 
ment is apt to develop in very short move out further, and the process will depending upon the 1 ti t | 
order, and can become decidedly serious continue until the bevel ends N M come Usually the gments are stuck toget 
before its presence is noticed, although to a solid bearing against the end insula so well by the insulating varnish uss 
generally it does not develop so fast tion and prevent turther movement If in the proce ot construction that there 
In smail commutators the only way in the velocity of the commutator is not very is very little danger of the commutator 


which a segment can become loose is by great, the segment will be depressed as it coming apart when the end ring is taken 
moving out from the center, as shown passes under the brushes, providing the off, even if the clamp is not used; but as 
in Fig. 1. This is the only direction in tension on the latter is sufficient. If the a clamp is ¢ y made, it is best to use it 
which movement can take place, because direction of rotation is as indicated by When the new segment or segments are 
the segments are so decidedly wedge the arrow, the effect in both cases—that fitted in place ; ) they should be large 


shape that they cannot drop in toward the is, when the segment flies out and stays enough, in every direction, to project be 


center without becoming tighter. This there, and when it moves back every time yond the others so that it may requir 
can be clearly seen by looking at the it passes under the brushes—is shown at some pressure to torce them into place 
vacant space D, in Fig. 3. In large com B and C, Fig. 2. At B it will be noticed The bevel N, which will be the only one 

icibl] a: a oe +] : 


mutators, the segments are nearly par that the segment is above the surface of visible, should pro} vevyond the oth 
A ot i 
allel, and therefore can move in, as well the commutator, the front side is beveled segments, and the top shou d stand som« 


as out, if they are not properly secured off from the wearing action of the brushes distance above the other It is better to 

















in both directions. The segments of small The segments in front and back of it are have the segment too tight than too loos« 
worn away at the corners, on account oft and if when the end clan ping ring ts put 
the sparking which takes place when t! on, it found that it t be torced 
brushes hit the high segment and bounc« up so tight as to bring the segments down 
off the surface The segment back of t to the proper plac t can be removed and 
e segi nt i orter tin nst 
tion « ts sides thinne dered 
ess trouble. the tops « ey ‘ rent 
can be filed off thi it 
ring has bee ewed dow r en 
to tichter ‘ it 
. - , ee — ‘ i 
cha ( I Vi bx 1) eto r 
clamp t d t ‘ ent n Dp ‘ 
vhen t ‘ re 1 ré ed t 
American Machinist will be nec ' to resort to a different 
° , 
Fig. 5 expedient. An effect ethod in suc 
gh one is wor! way the most At ( t col tate f ( eacl 
the loose segment shown on a ley e ot the tw new seg it 
American Ma st with the others, and the one in front of re to be put in, piece vood ) to 
Fig. 4 it is seen to be worn much more than 1 ! eupt band > enous show 
commutators art made ot the shap vhen the brush strikes the loose segment re} the 
shown in Fig. 5, or some modification i1 t not only wears off its corner, but t ( t t | 
volving the same general principles. They lepresses it, and the brush, in following = of thi 
are held in place by the pressure on the t up, wears away the ( the t the 
end bevels N JA/, and as this” pressure ward segment n oper nd is ich cas t 
draws the segments toward the center, it g. 4 shows the appearance o larg not unce t oltage t 
also presses them tightly together, but commutator wit OOSE segment b 
not necessarily tight against the botton owing the position when not undet t tat t between thi 
Even if the pressure with which the seg the brush, and vhen under it rol ( 
ments bear against each other is not vet both Fig 2 and 4 it will be seen that ised | 
great, they w e ve tt nce t \ ther the eg ( ( ( ‘ t { 
nward, be ea vi mo by the pass wa eee \ 
in that direct \\ g n them thie riac¢ t thie t ‘ nd there { t 
large co utators t not tl vii t by th uses the latter t 
, , 
tor as the segment é y pat p off the id sp therel 
t would require ( S rable in re yr the defect | t t 
moveme! t tak¢ 1 ery | rep t this kind it t vl 
On tl ccount 7 ( t I ry to eriy ( ire the segmen { lt { 
tors are made so as to hold the segment ind also to « the ace of t i t | 


from moving in as well as from movi commutator at that pon If the seement Wher new commutator to bi 


out. This is accomplished by | ng two has been badl vorn it may be necessat nected wit t rmature nd the re 
bevel surfaces at the ends, instead of one, to replace it wit! new one, and tl to | t t ( 
as shown in Fig. 5 may have to be done with the two adjoin t b ft vit best 

If a sma commutator revolves very ing ones Duplicate segment can be \ t | vuld t oaked 
fast, the loose segment will fly out of obtained from the manufacturers of the full ] r to make it 
] > £ } ] 317 se9177¢ ’ ~h; r _ ¢ pss . } . 1 
piace as ti as tiie ooseness wi perm machine ‘ ‘ | ‘ ¢ 1s ( 





it, and will st \ there It will not move If the commutator ; small. the safest oro t thy t r the vires 
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to pass into the slots in the ends of the 
shanks, there will be very little danger of 
the solder flowing over from one segment 
to the other, and thus causing a short cir 


cuit 


A A A 


Letters from Practical len. 
The Mathematician vs. the Con- 
structor as a Student. 
Editor American Machinist: 
Is he mathema- 
both? Is he a 


What is an engineer? 
ticlan, constructor, or 
enyvineerinyg schools, or 


What kind of 


a man is demanded from our courses of 


product of our 


born to the profession? 
engineering? Do these courses meet the 
demand? If not, why not? 

Such the 


from Professor Hutton’s recent article on 


are questions which follow 


“The Mathematician vs. The Constructor 
as a Student.” For my part, | am sorry 
to note (but not in Professor Hutton’s re- 
narks) a certain tendency which we all 
have to disparage the mathematics of an 
engineering course I say “tendency,” 
for I believe that our natural experience 
ifter graduating from such a course us 
ually fails to include in its many variations 
mathematics to the 
Hence 


as to the profit in the 


the practical use ol 
extent we had been led to expect 
the natural 
tudy. It 

little argument on the question when we 


query 
seems to me that there can be 
ree'y think seriously about it, for the very 
idea of a trained and educated engineer 
mathematical 
I admit that 


good ones, without it, 


without a well grounded 
foundation is inconceivable. 
there are engineers, 


and their excellence in judgment, and 
rcmarkable success in the sense of propor 
be denied the 


; 
discussion is not If we 


tion cannot But of them 


have engineer 


ing schools their purpose must surely be 


to educate men to the profession of engi 


well-grounded principles, 


natural 


hneermge rom 


not from inborn This is 


wh 


genius 
at we expect from such schools, and if, 
instead, we graduate mathematicians, and 


not constructors, or constructing engi 


neers, then I am inclined to believe that 
too much mathematics 


little 


if is not because oO! 


but because of too constructive 


teaching Few of our courses to-day 


have too much of the mathematical ele 


ment in them for the proper equipment 


rr ad 


pared for emergencies 


trained engineer to enable him to 


and study intelligently and be pre 
\s for the weed 
mg out of men in engineering schools on 
basis alone it is evidently 
I believ, 


SOM ¢ whe re 


mathematical 


untair 


misdi 


man who 


a result of 
\ny 


has the determination to become an engi- 


and 1s, 


rected effort 


neer will in some way get hold of the 
mathematical end if the subject is rightly 
put before him One or two articles 
whicl ve been published since the ques 
tion w raised have avowed the necessity 
of practical illustration to make the study 
come home to the student. We should 
ertainly expect this and it is doubtless 
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carried out in most of our schools. It 
lacks, however, the essence of true con- 
structive engineering. The men we de- 
mand from the schools are constructing 
engineers, not full-fledged, of course, but 
men with the business idea, men who are 
prepared to discriminate against unbusi 
men who can handle 


nesslike methods, 


their theory and not allow their theory to 
handle them. 

This demand our courses do not meet. 
The lack of 
marked in most 
early term of their experience, that there 


ability is so 
the 


constructive 

graduates during 
is a serious loss of respect not only tor 
them, but for the institution of which they 
are supposed to be the finished product. 
We are constantly hearing such a remark 
as, “Well, you cannot expect much from 
a college man for a few years, anyhow,” 
and we calmly accept it as a fact without 
the possibility ofacure. Now, I hold this 
to be wrong. We should expect a great 
deal from a man who has invested several 
thousand dollars in an engineering educa- 
tion. There is no reason why he should 
not be sought after to raise the standard 
instead of 


passing as a low-grade man to be grad 


of the profession he enters, 


ually bolstered up to a position of useful 
ness 
I have no thought that anyschool course 


can replace actual business experience; 


but as there are physical laws which con 


trol the design and operation of ma 


chine Ss, SO the re are practical laws of con 


struction which control their successful 


production. The latter are as truly laws of! 


engineering as the former, and I contend 


can be as easily imparted to the student. 


This business idea ts not attained in the 


design and construction of a machine o1 
machines by the graduating class, as at 
present performed. Suppose the class to 
into a manufactur- 


organize themselves 


ing company, how much would they know 


f putting their machine in shape for the 


market! What does the man who builds 
a 25 horse-power electric motor for thesis 
work know of the produc tion of 500 simi- 
lar machines to stand the test of mechani 


1 


cal excellence, interchangeability and 


price 
simplicity with a motor of another make? 


Why should not these matters be brought 


ability to compete in weight, and 


up and discussed as part of the engineet 
ing course? 

Problems involving such points of con 
the first ones 


structive engineering are 


which present themselves to the young 
engineer. He is looked upon unfavor 
ably because his business sense has not 
' —_ 


been cultivated sufficiently to enable him 
to make the headway he should on such 
His training has a weak point 


problems 


in it, and as long as there is not an actua 


constructor in charge of a department to 


strengthen this weak point, so long wi 
we continue to graduate mathematicians, 
but 


not men with a conce ption of the demands 


nen with perhaps their fill of theory 


t constructive engineering 
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A Chair of Constructive Engineering! 
Why not? A department exclusively de- 
voted to a study of engineering from an 
intensely practical standpoint. A man in 
charge of this department who has already 


> 


attained success, not as atheorist, but as 
a constructor. A man who, by constant 
study of the latest 
sion of the same, keeps himself a con 
still, him 


self into a mere teacher. 


methods and discus 


merging 


A man to infuse 


structor instead of 


the business idea into his students, to 
appeal to their sense of lively competition 
in the improvement of systems, and 


change of methods. And, with it all, a 


man to skillfully weave into his instruc- 
tion such application of the pure mathe- 
matics as will relieve its dullness and com- 
mand for it the involuntary respect of the 
student. 

I believe much could be accomplished 
by a department as outlined above. I 
want to see the engineering schools fur- 
nishing men to the profession who are in 
possession of data scientifically gathered 


and arranged, data of practical business 


value I want to see the engineering 
world respect these men for what they 
bring into it. It seems to me that the 
Chair of Constructive Engineering, right- 


ly instituted, would do much toward this 
If some study in the course must be sac- 
then I say, let 


cut out all t 


rificed to make room for it, 


1¢e 


and 
Most of the 


stand considerable 


aione 


mathematics 
courses 


others, if necessary 


would, in my opinion, 


pruning, to the advantage of the new 
department I suggest 
Good engineering is mechani econ 


omy scientifically applied. A good engi 
neer is a trained economist, with a fund 
of knowledge of theory and construction 


well under his control 


CHAS. L. GRIFFIN. 


Holyoke, Mass 


A A A 


Wood Pulley Litigation. 
Machinist 


13th is an arti 


Editor American 


In your issue of the 1 article, 
apparently editorial, entitled “Wood 


Pulley Litigation,’ which does violence 


to the facts which it purports to state, and 
to that extent is unjust to us and mislead 
ing to your readers 

The Dodge & 


Philion patent for im 


granted 


provement in split pulleys was 
July 4, 1882 The implication of your 
article is that this patent covered nothing 


in the art, becaus« you 


Say Probably no one living has the 
slightest idea as to when the first iron 
split pulley was made,” et You also 


he face of it, t 


he Dodge & 


Philion patent of 1882 would seem to have 


say—"Upon t 


been a very precarious one from the be- 
ginning,” etc. These statements would 
not have been made except in entire ig- 
norance of the facts 


In the first place, the patent was issued 


Patent Office after an exhaustive 








nrmat he 
| oO t< thre p 
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plication, and an exhaustive search by the ber oi printed publications, The record iron are well enoug nown, but it will 
examiner. No one acquainted with the amounts to nearly four thousand printed — be unprofitable for all concerned tor us to 
pulley trade during the past twenty years pages and cost the litigants probably argue as to thi recise bearing upon tl 
fails to know that this patent has revolu- $200,000 present case.—] 

tionized the business in this country and When the case of one of these defen A A A 

abroad, because he will know that prior dants came up for hearing last June, this A Set of Dies. 

to 1884 there was not, and could not be, entire record and pretty nearly a carload Editor American Machinist 

such a thing as a “stock” of pulleys any of exhibits were before the Court, and th We often hear it asked by those who 
where in the world, while now there is a counsel for one of the other defendant re not mec! fin 
“stock” in every considerable city of the was present and assisted in the argument interested in press wor Why do 
United States, and in many of them sev Che Court held the case under advisement take so many dies to 1 uch a 

eral stocks, and that the principal cities from June until October, and then said piece, and w do they t so 1 

of Europe and many of the cities in other all this mass of testimony was pertinent making?” and perhaps \ 

parts of the world are similarly supplied. to the case, but that the defendants had this side of the 

He will also know that this business grew failed to produce anything which im may be of inter 

directly out oft the Dodge X« Philion paired, much less destroved, the \ ilidity | think t it the pul ( nd di 
patent, and was the direct outcome of the of the patent other tools required to ng 
business of the Dodge Manufacturing You will agree with me that under a dinary keroset lamp 1 

Company. He will also know that government of law, a time must com good an illust 

whereas that company commenced to when questions of controversy must be r¢ s the ne 

manufacture these pulleys under the garded as settled That time has come kind, w 

patent in question as early as 1881, it was as to the validity of the Dodge & Philion will cost ft $500 to Soo 

not until about 1888 that any other manu patent Under the law the validity ha not includ 

facturer began to make pulleys on the been settled, and other courts have 
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same lines and with the features de ready issued eight injunctions against are made I send you a photo of a “set” 
scribed in the patent, and he will also makers of infringing pulleys of dies. and also the work which thev are 
know that since about 1888 the number of The Saginaw Manufacturing Com intended to produce, wl 1 is a pair of 
different compression and standardized pany’s Gilbert pulley has never been be cartridge holders, intended for holding the 
bushed pulleys put upon the market has fore Judge Sage, and he has never made same for rapid-firingof rifles. The photog 
been large, and that to-day a pulley can any allusion to it; therefore the statement rapher has made an attempt to show eacl 
not be successfully marketed which does that Judge Sage has decided that ‘th successive operation on the holder by put 
not conform to the terms of this patent Gilbert pulley does not infringe upon the ting the partly finished blank in nt o 
This is simple history, which I presume Dodge patent” is entirely untrue. We the die, but I think it ire as far as 
you were not aware of when the article have pending four suits against the Sagi clearly showing what wanted Phe 
was written, but which you may easily naw Manufacturing Company to test that second and third d on the mght-hand 
verify by inquiry of any competent dis question, and it will be tested just as soon” end of the row are the blanking dies for 
interested person. as the Court will hear us punching out é ) 1 piercing the 
It is easy to look at a man and not see Under all these conditions it still ap holes in the same, and t large die at the 
his soul, and it is equally easy to look at pears to be easy to tell what every ma right is for bendi Ider No. 1, which 
a machine without seeing the invention.  chinist knows has been common property is done in one operat the les of the 
So it is easy to look at something so for generations past, but we have to re blank being bent w yperation by 
simple as a Dodge pulley without seeing spectfully suggest that the case has been the cent t 
the force within it potential to revolt tried and for the present is closed, and bottom nders are 
tionize a whole department of the busi- that it will not be reversed without rea brought in by t wn on 
ness. Inthe latter part of 1889 and the be sons more urgent than vague statement two pins the ve 
ginning of 1890, suits were commenced as to what machine-shop experts all over ire bent o » the side 
against the three most prominent in the country know about the history of — thus fin n ( ( 
fringers. These suits quickly ran together the art The bending o ld \ 
so far as the defense was concerned. Th: R. D. O. SMITH omplicated, and could not be done in one 
defense was managed by three of the most Sec’y Dodge Manufacturing Co operation. It is bent up by the fourth *, 
prominent patent law firms in the West [As the above rejoinder, in connection die shown, and given a ond bend 
and was prolonged through seven years with the previous publication referred to, by the fifth, and finished in the sixth d 
of time The country was raked for an- seems to do full justice to both sides, the by the use of the two pun hes shown over 
ticipations; testimony was taken in ten interests of our mass of readers will not the same. The last three dies are for 
States and referred to twenty-nine antici allow us to give more space to the matter. making the springs used in the holder 
pating users, ten prior patents, and a num The old practices with split pulleys of one of wl ut off, bent and pierced 
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it one operation. The other is cut off, 
bent and then pierced on a second opera- 


tion, the entire set being used to produce 


an article which would retail for I or 2 
cents each, and requiring a set of dies 


vhich cost in the neighborhood of $500 


to make. 


I send you this, hoping it may relieve 


the feelings of some of your readers who 


have had experience in paying [or work 


of this kind, and think they have been 
victimized at the price charged by the 
tool maker. 
J. I, LUCAS, 
With the Mossberg & Granville Mfg. Co 
A A aA 
The Elliptic Quick-Return Move- 
ment. 

Editor American Machinist: 

Noticing the paper by Mr. Richards in 
yours of April 22d, | wish to call attention 
to the fact that the principal subject mat- 


ter, the the 


comparison Ol the speed ol 
motion at different points with that of a 
common crank motion, was published in 
a series of papers in your journal some 
seven of more years since, and afterwards 
See 


in my “Treatise on Gearing.’ sec- 


tion 149 and accompanying illustration, 
igs. 134 and 135. 

Mr. Richards files a claim on a method 
for making an elliptic gear, or a pattern 
for one, by first making a common cir- 
cular gear and then forcing it out of shape 
to fit over an elliptic center. I have used 
that method for rough jobs for the past 
twenty years, and it was old when I first 
heard of it. It will do fairly well for a 
pattern, and only fairly well, when the 
eccentricity is small, but for a working 
gear or a nice job of any sort it is not 
worth a rap. The center is not an ellipse 
at all, but a lobed curve that is just near 
enough to an ellipse to be ugly. 

GEORGE B. GRANT. 

Boston. 


[I have been a reader of the “American 
Maehinist” from the beginning 
and have absorbed and assimilated much 


almost 


of the matter presented in it so com- 
pletely that it is no wonder if some of it 
is reproduced without consciousness of 


obligation to my predecessors. It will 


do no one any harm, and some it 
may do good to tell over again even 
what has been well told before. Refer- 


ring to the use of the elliptical gears for 
driving a cutting tool, as in a shaper or 
stotter, and comparing Mr. Grant’s dia- 
evram, October 16, 1890, with my own, we 
may learn what it is to overdo the busi- 
Mr. Grant assumes a ratio of 4 to 
1, merely as an illustration of course, and 


ness. 


while he secures a quicker return he does 
not secure as uniform a movement for the 
cutting stroke as my diagram gives with 
considerably less eccentricity. The speed 
near the ends of the cutting stroke in Mr. 
about 50 cent. 


Grant's per 


greater than at midstroke, so that, if the 


diagram is 


maximum speed of the tool determines the 
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running speed, it would be necessary to 
reduce the driving speed and lose in that 
way what was apparently gained by the 
excessive quick return. 

It will be news to many that Mr. Grant 
has ever done rough jobs; some of us 
My 


of crushing a circular gear to elliptical 


never do anything else. proposition 
shape was meant to apply only to gears 
that 
then I did not propose to make them fit 
but to 
truly elliptical at the pitch line and then 


were slightly elliptical, and even 


an elliptical center make them 


find some other means of mounting them. 


It is quite possible that a rougher man 


than Mr. Grant would have better success 


than he with so rough a job. It certainly 


does seen to me that it would be a boon 


to the mechanic if there were some better 


ineans of producing satisfactory elliptical 
gears. If he will not require an excessive 


generally 


eccentricity, as he 
not, it 


apparently 


should may yet be possible to 


gratify and satisfy him.—Frank Richards. ] 


Aa AA 
Mixing Shellac for Patterns. 


Editor American Machinst: 

We note in your columns an inquiry as 
to the best method of mixing shellac for 
patterns. The following results of our 
experience in this matter may be of use 
We find that, everything considered, the 
proper plan is to purchase oaly the highest 
grade of thin orange shellac; carefully test 
this for dirt by holding up some of the 
scales in a strong light, and if much dirt 
is detected the shellac should be rejected. 
For mixing use only the best grade of al- 
cohol. Common methyl alcohol or wood 
the 
“blobs,” 


which cannot be redissolved and have to 


spirit should be avoided. It causes 


shellac to coagulate in large 


be thrown away. In the end this costs as 
much as good alcohol, which has no such 
evil effects. Further, shellac mixed with 
wood spirit has an aggravating habit of 
getting sticky when the pattern is rammed 
up in the sand, and gives a rough, dirty 
surface to the mold. It is therefore clear 
that such alcohol is doubly dear in the end. 

By putting into the dissolved shellac 
some pulverized oxalic acid, using for one 
quart of the 
about equal to that of a good sized pea, all 
dirt is precipitated, thereby clarifying the 
shellac and greatly improving its color. 
But owing to the poisonous nature of the 


mixture a volume of acid 


oxalic acid, such shellac must not be used 
for doctoring up cut fingers, etc., alter the 
custom current 1n most shops. 

While the shellac is dissolving it should 


be thoroughly stirred every 15 minutes 
to prevent caking on bottom of the vessel. 
These cakes are extremely difficult to dis- 
solve, and are usually thrown out. The 
handiest vessel for holding shellac when 
ready for use is a glass jar or mug. Carry 
across the center of this a tightly stretched 
wire, over which the brush is to be drawn 
to gage the quantity of shellac. Then pro- 
vide this jar with a closely fitting cover 
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into which cut an opening the size and 
configuration of which are such that when 
the brush is raised high enough to clear 
the surface of the shellac its handle will 
act as a plug to fill the hole in cover, there- 
by preventing evaporation of alcohol. 
EDGAR KIDWELL. 
GEORGE WASS. 
Michigan College of Mines. 
Houghton, Mich. 
A A A 
A Libel on the Engineer. 

There is at least one style ol piecework 
that is terribly demoralizing, and that is 
“space” writing for the periodical press. 
It probably finds its worst manifestations 
in what we may term the pseudo-technical 
about the engi- 
We charit- 


the publication 


journals. Here is a 


gem 


neer of an ocean steamship. 


ably suppress the name o 
in which it appears: 

“It is sometimes interesting to see how 
little a great man may know; and by way of 
self-appreciative greatness I think I should 
place the chief engineer of a crack passen- 
ber steamer at the head of the list. Thecap 
tain is a big man, retired and unapproach- 
able, but for real bluff, burly, disagreeable 
greatness, the engineer is apt to be well 


in the van until he realizes that you do 
cock 
and a crank-pin; then he is apt to mellow 
This 


into the engine room of a big 


know the difference between a gage 


and be agreeable. by preface. I 
sauntered 
steamer the other evening, where the en- 
gine was a magnificent example of triple 
Of course 


I was interested, but as there were some 


expansion of the latest design. 


parts that were out of sight, and as my 
eyes resembled Sam Weller’s in not being 
‘a pair o’ patent double million magnifyin’ 
gas microscopes of hextra power,’ and 
there being no Roentgen rays available, I 
could not see through cylinder shells and 
the like, so I asked a question or two. 
But I found that I could see all that the 
He did not know the 
kind of packing used on his pistons or 


great man knew. 


piston rods, nor the material of the same, 
nor the shape of his valves, nor the point 
of the cut-off in the various cylinders, nor 
whether his bearings were lined with bab- 
bitt, lead or brass, nor the stroke of his 
air pump, nor the cooling surface of the 
nor—well, nor anything I 
asked him. He had never taken an indi- 
cator card because he did not believe in 


condenser, 


them; he had never watched repairs being 
made because they were always done at 
the dock and it was not necessary for him 
to be about: in short, he had apparently 
never done anything but start her and stop 
her, and I went out wondering how such a 
man contrived to get such a place without 
having one grain of curiosity in his make- 
-” 

“Sauntering” into the engine room is 
a good one to begin with Anyone fa- 
miliar with steamer discipline, and espe- 
Ci illv discipline, 


knows how much “sauntering in” is done. 


steamer engine room 


And then the singling out of the one man 
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of the whole ship who is most responsible 
for the the the 


safety of the ship and cargo as utterly ig- 


— 


for lives of passengers and 


norant of the intricate machinery under 
his command, is a disgusting exhibition. 
There is no chief engineer to be found who 


has not previously filled the successive 
subordinate positions, so that the requisite 
knowledge 


it 


of detail could not possibly 


have escaped him. Business sagacity and 


business common sense do not select in- 
competent and ignorant engineers. It is 
possible that the writer quoted above, in 


stead o sauntering engine 
room, sneaked in nd wi properly 
snubbed for his pains 


— 


‘ 
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whether such hurtiul surplus is being sup- 
plied. 


The apparatus consists essentially of a 


delicate balance which continually weighs 
the flue gases, and thus indicates their 
composition. Carbonic acid gas, as 1s 
well known, is heavier than air, and the 
weight of the flue gases thus depends 
upon the amount of carbonic acid gas 
they contain, and the weight is an index 
oO the compe ‘ 
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The Econometer. 


We illustrate 


designed for showing continuously 


herewith an instrument 
the 
operation of boiler and other furnaces, 
and to enable the supply of air to be regu- 
to 


mum of waste heat in the furnace gases. 


lated intelligently so as secure a mini- 
The economical burning of fuel requires 
upon the that 
should be furnished to 


combustion, but 


one hand sufficient air 


complete 
that 


give 


on the other hand, 


no more than this be furnished, since all 
uch surplus air must be heated to the 
furnace temperaturt Of course, some 


surplus beyond the theoretical chemical 


requirements of the fuel is 


necessary to 
secure complete combustion, but any sur- 
plus beyond that represents a loss, and the 
purpose of this 


apparatus is to indicate 


< 


which, if aliowed to pass on, would a 
cumulate in the weighing apparatus and 
vitiate the results. These filters have, of 
course, to be renewed occasionally, and 
they are so arranged that this can be easily 
The 


be to the boiler, 


done. first filter is placed as near 


as may in order to pre- 
vent the dust passing on and obstructing 
After passing the 


the pipes. second filter 


the gases pass through the drier d, whicl 


rT ide 


from 


is filled with calcium chi to absorb 


moisture. Pa the drier 


+} 
tne 


through the connecting pipes, the gas 


finally discharged through the rose head 
e into the gas holder f, which is a balloon 
shaped vessel of glass, its open mouth 


langing within the glass cup g. From g 


the gas is drawn through the connecting 


pipe A, which connects with the chimney 


_ 


From Boiler Flue 
a ke 


imerican Mach 


nist 
through the draws the 


that it 


constantly 


air trom the ca and so insures 
shall be filled with air only 


A suitable 


15 per cent. of carbont 


Irom 10 


supply of air gives 
to icid in the flue 


gas, and any deficie 


ras ney in that percentage 
indicates that too much air 1s being ad 

tted, and vice versa though a sur 
plus and not a deficiency of air is the rule 

| trument s being ntroduced in 
this country by Mr. Joseph Wilckes, 106 
108 Fulton street, this city. It is the in 
ention of a German engineer named 


\rndt 


It i uid to 


siderable « 


countries 
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Patents. 
There is probably no legitimate field of 
business in which so much illegitimate 
We 


do not here refer to the industry of sell- 


work is done as in that of patents. 


ing county and State rights, which we 
think is not so active as formerly, but to 
the business of patent soliciting as now 
carried on. Every few days we receive 
pamphlets put out by solicitors, some of 
which are no doubt legitimate in intent 
and are published by upright and honor- 
able practitioners, in order to give infor- 
mation for which they are often asked; 
but doubt that 
object of many of these publications is to 
the 


there is no the leading 


induce inexperienced to unwisely 


spend money on patents. It is so easy 


to take money from an inventor for this 
work without doing anything which its 
dishonorable, 


technically dishonest or 


‘that the industry of “working” the in 


ventor has come to be very actively prose 


cuted It is hard to believe that some of 
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these publications are written with any- 
thing less than a deliberate attempt to 
deceive, as when they lead one to believe 
that of the nearly half a million patents 
issued to date, a large majority have been 
more or less profitable. The leading pur- 
pose of these publications 1S generally to 
show that anybody can patent almost any- 
thing (which, in point of fact, is true), 
and then to follow that up with a glori- 
fication of the general subject of patents, 
with statements of some of the great for- 
tunes which have been made through 
patented articles, leading to the inference 
that a patent is the open door to fortune. 
This inference is usually enlarged upon 
by statements of the amounts made from 
Near the end comes 
that 
while at the conclusion ts a 


trifling inventions. 
the 


usually statement “delays are 
dangerous,” 
statement of the fees required. Some of 
these gentry go so far as to advertise a 
for their own fee and to add 


Either of 


fixed sum 
“No patent, no pay.” 
statements attached to one of these docu- 


these 


ments should be enough to warn an 1n- 
ventor against it. It would be as reason- 
able to expect a physician to name before 
hand the fee for curing his patent as to 
name his 


expect a patent solicitor to 


charge for securing a patent. The value 
of a patent depends upon its claims. The 
conscientious solicitor always endeavors 
to make these as broad as possible, and 
where this is done it very seldom hap 
pens that references are not cited against 
the the Patent Office, 
which sometimes require the claims to be 


application by 


canceled, but more often require changes, 
which in some cases are largely verbal so 
far as their importance These 
amendments are in turn often rejected, 


goes. 


and a long course of correspondence and 
skilful work are involved in finally secur- 
ing the allowance of claims to which the 
inventor is justly entitled. The fixed fee 
and no patent no fee people, either draw 
such narrow and valueless claims at the 
start as to avoid any references, or in case 
they do not succeed in entirely avoiding 
references, either cancel the claims out- 
still 
and still more certain to go through. This 
should not be 
upon the practice of naming, as a guide, 


right, or draw new ones narrower 


understood as reflecting 
an ordinary fee for an ordinary or simple 
case. It is not, however, possible for any 
solicitor who intends to do his duty by 
his client, to name positively beforehand 
the amount of his fee, as he has no means 
of knowing beforehand the amount of 
work involved. 

Regarding the oft-repeated statement 
that delays are dangerous, there is prob 
ably no field of work in which delays are 
less dangerous than in taking out patents. 
Few things justify being patented before 
The United States patent 
laws are the most liberal and favorable to 


they are tried. 


the inventor of any in the world, and by 
them he is allowed two years of pvolic use 
of his invention prior to the date of his 
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application without in any way prejudic- 
ing his right. In an ordinary case the in 
ventor should show a drawing or a photo- 
graph of his invention, or the machine 
The 


signed and dated by 


itself to a few of his personal friends. 
drawing should be 
these friends, or a signed and dated state 
ment that the machine was seen by them 
should be made. 
of priority (“interference”) between him 
this 
statement will serve as proof to the patent 


In case of any question 


and another inventor, drawing or 
examiner of the date to which he is 
titled. 


cation can do no more than this, as any 


en- 


The immediate filing of a1 


appli- 


patent is liable to be thrown into inter 
ference during the first two yei 
life. 


possibly be urged is the avoidance of in 


rs of its 
The only reason for haste that can 


terference, and this is accomplished just 
as well by the method described as by 
filing an application. Meanwhile the in 
ventor’s ardor will have a chance to cool 
down, with the probability, in most cases, 
that the expense of an application will be 
saved. 

[n general the obtaining of a patent is 
only a very small beginning toward get- 
money invention. Only 


those who have tried it know the difficulty 


ting out of an 
of enlisting the interest of manufacturers 
in putting these things upon the market 
In general, inventors without means and 
without opportunities for enlisting the in- 
terest of others, should be very slow in- 
deed about spending money on patents 
for inventions, no matter how promising 
they may be. 

These statements only outline the be 
ginning of an inventor's troubles. The 
allowance of a patent by the Patent Office 
is not law, and questions of infringement 
are always likely to arise if the invention 


is really valuable—questions which can 
only be settled by expensive litigation. It 
has been said that a patent is only “a 


license for a law suit,” and when an in- 
ventor Mr. says, as he did 
not long since, that patents are a delusion, 
the average inventor may well think twice 
before spending his hard-earned dollars 
in that way. 


like Edison 


The cheap patent flourishes 


Iae , : : 
largely because the inexperienced do not 


solicitor 


understand the difference between a good 
patent and a poor one, and imagine that 
because an invention is patented it is 


thereby protected—an impression which 


is erroneous. The solicitor who prepared 
the claims for Elias Howe’s sewing ma- 
chine, saw that the essense of the inven 
tion lay in the “fluted reciprocating eye 
pointed needle,” and worded his claim ac- 
cordingly. Had he not been a superior 
man, he would have made his claim to 
the the chain 
of mechanism by which the stitch was 


formed, and the first 


cover various links in 


inventor who suc- 


ceeded in making a stitch by a different 


chain would have evaded the patent. This 
example illustrates in a few words the 
difference between a good claim and a 
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poor one. There is no field in which one 
man seeks the expert advice and assist- 
ance of another—excepting that of medi- 
cine—in which it is more important to 
employ good talent than in the prepara- 
tion of patents. 
A A A 
Technical Books. 

STEAM HEATING DATA. By Wm. J. Bald- 
win, M. Am. Soc. C. E.; Mem. Am. Soc. 
Mech. Engrs.; Expert in Ventilation. Pub- 
lished by the Author, 106 and 108 Beekman 
Street, New York. 28 pages, 4% x 6%. Price 
50 cents. 

This little book, the entire text of which 
is equal to about three of our pages, does 
not consist of data, as the word is usually 
understood, but gives a very clear account 
of the author’s simple method of estimat- 
ing and computing the various details of 
steam heating and 
ments, with, in conclusion, seven empiri- 
cal rules entitled: Heat Units, Pounds 
Weight of Steam, Coal Required, Size of 
Grate, Size of Chimney, Required Horse 
Power, Boiler Surface. 


ventilating require- 


THE MECHANICAL ARTS SIMPLIFIED. 
A Work of Reference for the Use of Archi- 
tects, Architcetural Iron Workers, Builders, 
Blacksmiths, Bookkeepers, ete., ete., Ice- 
Making and Electricity. Compiled and ar- 
ranged by D. B. Dixon. Appropriately illus- 
trated. Chicago: Laird & Lee, Publishers. 
1897. 497 pages; 84x5% inches. Price 
$2.50. 

This is simply a and 
edition of a collection of tables and mis- 
cellaneous information, some useful, some 
worthless, none very new or up to date. 
The sources from which the matter has 
been collected are not given, and gener- 
as to the weight of 
A few cheap cuts from 
trade circulars are inserted. 

A A A 

Mr. Jas. McLaughlin, with 
the Bass Pumping Engine Company, has 
been manager of the 
Gray’s Ferry Foundry & Boiler Company, 
of Philadelphia, Pa. . 

A A A 

The following interesting data are pub- 
lished of the conditions of running of the 
“Turbinia,” which, as our readers know, 
is driven by the Parson’s compound steam 
turbine: 


“new revised” 


ally no indication 
authority appears 


formerly 


elected general 


Mean revolutions of engines. 2,100 

Steam pressure in boiler...... 200 lbs. 
Steam pressure at engines.... 130 lbs. 
Vacuum at exhaust of engine. 13% lbs. 


SPOCd Of DORE... ..ccccccescce 31.01 knots 
Calculatedthrust horse-power. 946 
Calculated indicated horse- 


DE CC ta higauuee races ean 

Consumption of steam, re- 
duced to basis of 31.01 knots. 25,000 lbs. 

Consumption of steam per in- 

per 


1,576 


dicated 
hour 
Total weight of machinery, in- 
condensers, 
shaft- 


horse-power 


cluding boiler, 


engines, auxiliaries, 


ing, propellers, tanks, wa- 
ter in boiler, and hotwell, in 
WOT OPEC. <2 0500600045 
[Indicated horse-power per ton 
of total machinery......... 72.1 


22 tons 


AMERICAN MACHINIST 


On April roth the “Turbinia” attained the 
highest speed ever reached by any steam 
vessel, 3234 knots (37.06 miles) on the 
measured mile. 

A A A 
Institute of Tech- 


The Massachusetts 


nology announces the following places 
and dates for entrance examinations: Bos- 
ton, Mass., at the Rogers Building, 491 
Boylston street, on Thursday and Friday, 
July Ist and 2d. A 
those unable to be present in July, will be 
Also at 
the following places, July 1st and 2d: Bel- 
mont, Cal., at the Buf 
falo, N. Y., at the Buffalo High School, 
Court and Franklin streets. Chicago, IIl., 
at the Medill High School 
Fourteenth place and Throop street. Cin 
School of 


second series, for 


held on September 21st and 22d 


3elmont School 


Building, 
cinnati, ©O., at the Technical 
Cincinnati, Elm 
Cleveland, O., at the University School. 
Denver, Col., at 924 Washington avenue. 
Detroit, Mich., at the Central High 
School. Easthampton, Mass., at Willis 
ton Seminary. Exeter, N. H., at Phillips 
Kingston, Pa., at Wyoming 
Lawrenceville, N. J., at the 
Louisville, Ky., at 
New York, N. Y., 
Philadelphia, 
Pittsburgh, 


and Fourteenth streets 


Academy. 
Seminary. 
Lawrenceville School. 
527 West Oak street 

at the Fifth Avenue Hotel 

Pa., at the Lafayette Hotel 
Pa., at No. zor Ferguson Block, 123 
Third avenue. Portland, Me., at the Port 
land High School. Pottstown, Pa., at the 
Hill School. St. Paul, Minn., at the 
Mechanic Arts High School. Utica, N. 
Y., at the Utica Academy, Academy and 
Bleecker streets. D. C., at 
the Franklin School Building, Thirteenth 
and K streets, N. W 
admission: To be admitted as a regular 
student in the first-year class the applicant 


Washington, 


Requirements for 


must have attained the age of seventeen 

years, and must pass satisfactory examina- 

tions in Algebra, Plane Geometry, Ad 

Algebra or Solid 

French or German, English, and History 
A A A 


The Ingersoll-Sargeant Drill Company, 


vanced Geometry, 


which has so long had its headquarters in 
this city, is now an English limited lia- 
a capital of $2,000, 
are M. P 


Chapin, for 


bility company, with 
The London directors 
Grace, J. E. Dudly, R. W. 
many years president of the company, and 
G. A. Philips. The American directors 
are W. R. John A. McCall and W. 


“¢ 
L. Saunders. The factory will, of course, 
1 


] 
i 


000 


( rac 


continue in full operation at Easton, Pa 


The profits of the company for 1896 wer: 


$250,000 
A A aA 
Lewis E. 
of the original firm of W. & L. E 
the well-known makers of surveyor’s in 
in Troy, N. 


Gurley’s father 


Gurley, the surviving brother 


Gurley, 


struments, died at his home 
Y., on May 18th Mr. 
had an iron foundry in West Troy in 1816 
The deceased was born in Troy in 1826 
Union College in 


He graduated from 


33-405 


1851, and the instrument business came 
into the hands of the Gurley Brothers un- 


Mr. 


Gurley was a plain man, always in the 


der the present firm name in 1852. 


shop and working with his men, with his 
apron on like the rest. He was a leader, 
especially in educational enterprises, in his 
native city. 

a e a 


Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(76) E. J., Brooklyn, N. Y., asks 

Which is the best and most economical 
system of feeding water into a 10 horse- 
power boiler? The water has to be lifted 
25 feet, it being that distance below the 
surface. Would you advise inspirator, 
steam pump or power pump? <A.—Cir- 
cumstances would determine which means 
of feeding would be best and most eco 
nomical. With the information 
given, we would advise using the power 
pump, placing it as low as possible 


(77 G.. Hi. J . Coaticook, Canada, asks 
if a belt should be so placed that the 
splices on the inside will point toward the 
direction of motion or against it. A.—It 
depends upon the pulley on which the 
belt slips. If it slips on the driving pul- 
ley the splice should point in the direction 
of the motion, but if it slips on the driven 
pulley it should point opposite to the mo- 
tion. <A belt so placed will obviate any 
tendency of the slipping to curl up the 
edge of the splice. At the same time, we 
think it very seldom that any attention is 
paid to the matter. 


meager 


(78) Otis, Louisville, Ky., asks for a 


composition for small brass packing rings 


that will have a good spring. A.—Try 
copper, 5 pounds; tin, 1 pound; zine, I 
ounce. If this does not give the desired 


results, reduce the copper to 4%, 4 or even 
314 to I or tin, or a little antimony may 
be substituted for the zinc if the results 
do not suit you. These mixtures will 
be hard to finish, but they are being used 
right along in the construction of injec- 
tors. It is difficult to give definite in- 
structions in these matters, as different 
people's ideas of hardness and stiffness 
differ so much. We know of one case 
where the same castings were sent to two 
parties for the same purpose, and while 
one party returned them as too soft, the 
other rejected them as too hard 

What 


horse- 


(79) J. K., New York City, asks 
is the rule for determining the 
power of a gas engine, both indicated and 
actual? A.—The “indicated” horse-power 
of a gas engine is obtained from the indi 
cator diagram, just as the horse power of 
is computed, except that 
engine the dia 
lor eac h succes 
the 


a steam engine 
in the case of the steam 
gram is usually the same 
while in the gas engine 
he r xploded gas acts 


sive stroke, 
expansive force of t 
usually every other stroke and at one end 
of the cylinder only. In some gas engines 
the “cycle” of operations is different from 
that in others The ictual horse power 
is usually ascertained by one of the fa 
miliar forms of dynamometer. The power 
cannot be ascertained by computation 
alone, so that there is no available “rule” 
that applies to the case 

(80 mS Chicago, has calculated the 
fibre strain in a cast-iron beam having a 
load which he knows it will carry, and ob- 
tained a value beyond the known tensile 
strength of the material, and desires to 
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know the reason. A.—The usual formula 
for the strength of beams is not reliable 
for calculations of breaking loads. That 
formula assumes, as a fundamental propo- 
sition, that the stretch of materials is pro- 
portional to the load applied, which 
proposition is true up to the elastic limit; 
beyond the elastic limit the assumption is 
no longer true, and the formula breaks 
down. The calculated fibre stress, which 
is apparent only, obtained from beams 
loaded to the breaking point, is called 
by some authors the modulus of rupture, 
and should always be used in place of 
the true tensile strength when calcula- 
tions of the breaking load are to be made. 
For cast-iron having a tensile strength of 
20,000 pounds per square inch, the mod- 
ulus of rupture is about 35,000. It should 
be understood that this statement does 
not indicate that these formulas are not 
reliable when applied to working loads, 
since under such loads the material is 
strained within the elastic limit. In other 
words, calculations of the fibre stress of 
beams loaded within the elastic limit 
should give results approximating the 
truth, but with beams loaded beyond the 
elastic limit they do not give true results. 

(81) ‘*Compressor”’ writes: I have a 
12x 14-inch straight-line air compressor 
running two 34-inch rock drills. At times 
the steam drops as low as 50 pounds, and 
then the compressor fails to supply air 
enough. 1. Is the compressor large 
enough for the work? A.—If the com- 
pressor will keep up the air pressure when 
the steam pressure keeps up, then the 
compressor is large enough and the 
trouble is at the boiler. If the air supply 
falls when the steam pressure falls, it is 
only because the speed of the compressor 
also falls. 2. If the steam cylinder was in- 
creased to 13 or 14 inches diameter, would 
it remedy the matter? A.—It would not. 
It would not do the same work with any 
less steam. If the air cylinder were in- 
creased an inch in diameter, the air capa- 
city would be proportionately increased, 
and the steam cylinder would still have 
power enough to drive it. The working 
air pressure for the drills should be kept 
up to 75 or 80 pounds, and the steam pres- 
sure should never be below that. 3. What 
rule is there for determining the number 
of rock drills of a given diameter, a 12- 
inch steam x 12-inch air x 14-inch stroke 
compressor, should run with a= given 
steam pressure? A.—It can only be said 
in a general way that a 3-inch rock drill 
will require about 100 cubic feet of free air 
per minute, and a 3'4-inch drill about 150 
cubic feet. The actual free-air capacity 
of compressors is always less than the 
theoretical capacity given in the catalogs. 
As a matter of fact, a 12-inch compressor 
is not quite large enough to keep two 
3%-inch drills running continuously. It 
is usually assumed that one or the other 
of the drills will be stopped a considerable 
portion of the time. The question of 
steam pressure scarcely applies to the 
case. There must be steam enough to keep 
the compressor running up to speed. Any 
higher pressure would not increase the 
volume of air delivered, and the speed of 
the compressor would drop off rapidly 
when the steam went down. 
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Commercial Review. 


New York, Saturpay EVENING, May 22. 
THE MACHINE TOOL MARKET. 


The letters from leading machine-tool 
manufacturers on the business situation, 
which were published in the last number 


but 


one of the “American Machinist,” 
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seemed, on the whole, to evince a hopeful 
Consequently, in undertaking, this 
the feeling 


tone. 
week, to inquire what was 
among our local machine-tool fraternity 
on Liberty street, it was with the hope 
that something better might be found to 
report than hitherto. However, no ava- 
lanche of trade has yet begun to slide 
down Liberty street, and that thorough- 
fare retains the same sober and conserva- 
tive aspect, commercially speaking, that 
it has worn for an indefinite time in the 
past. 

Now and then an order or two more 
than usual drifts into some office, swelling 
the total for the week and making the 
recipients thereof feel as if business had 
begun to mend; but, contrariwise, there 
are periods of especial inactivity, so that 
if things were levelled off, it would be 
pretty hard for an observer to determine 
how one month differed from another. 

Two weeks ago the New York branch 
of one of the largest New England houses 
received business brought the 
week’s total up to about as high a footing 
as that of any they have experienced since 
the establishment of the present agency 
But it was merely because some large 


which 


business happened to get closed up at 
that time, and now they are dull again. 
Three or four doors away is an estab- 
lishment which has been experiencing an 
improvement this week. Just across the 
street they speak in this calmly analytical 
fashion: ‘“‘We are encouraged by the feel- 
ing of a little better business. We have 
had a few inquiries, and two or three of 
them have materialized into fair orders. 
Still, trade has been in such a state that 
we draw encouragement out of very small 
things.” 

Here are a few scattered remarks as to 
the kinds of business noticed by different 
“We have received some orders 
for the 
medium sizes, which seem to indicate that 


parties: 
from abroad tools’ of larger 
the Europeans are branching out upon a 
for machinery other than for 
bicycle work. The sales of our Chicago 
store have lately been much larger than 
“The tools we 


demand 


those in this city.”. 
are now selling are of a very general 
nature, with no one line, such as those de- 
signed for sewing machine or gun manu- 
facture, seeming to predominate.”’ : 
“People are not buying large tools, and 
the small ones they are only buying from 
hand to mouth.” 

Second-hand selling 
largely as compared with new. We under- 


machinery is 


stand that the recent sales of one promi- 
nent house are pronounced as consisting 
of second-hand machinery in the propor- 
This kind of 
business hinders the sale-of new tools, but 
it has the advantage of often bringing in 


tion of about nine-tenths. 


good profits. 

Two parties who have started out in the 
machine-tool business in this city during 
the present year report some improve- 
ment in trade. One of them notices it in 
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the way of greater inquiry, which, how- 
ever, he finds to be slow in coming to a 
head. 

An important Eastern company re- 
port from their works that they are run- 
ning on longer weekly time than formerly, 
owing, however, to special circumstances. 
Domestic trade they regard as generally 
dull, without prospect of change during 
the summer. Orders from abroad, how- 
ever, are beginning to come in well by 
mail, and they are just sending a repre- 
sentative to the other side. 

The New York branch of the Niles 
Tool Works says: “We can report prog- 
ress. During the last few weeks we have 
met with success at home, and the same 
can be said of our new London office.” 


EXPORTS OF MACHINERY—A DIGEST. 

We give below a condensed statement 
of some of the export sales and shipments 
of machinery which have been made dur- 
ing the last few days, as compiled from 
the daily export news of the New York 
“Journal of Commerce.” It shows what 
a respectable foreign trade is quietly be- 
ing carried on. 

One of the local 
shipment of shapers, lathes and upright 
drills, valued at $65,000, for the London 
market. The Liberty Machine Company 
has shipped to Nicaragua a steam printing 
plant, said to be one of the largest ever 
An order has 


houses has made a 


sent to Central America. 
been placed for fifteen upright boilers and 
engines and a quantity of electrical sup- 
plies for Mexico. The Lidgerwood Manu- 
facturing Company have just received an 
order for three latest improved hoisting 
engines, from their agent in London, to 
they have already sent 
Two hundred and fifty 


which market 

twenty this year. 
tons of engines, boilers, railroad-shop ma- 
chinery, etc., were being shipped by an 
export house this week to Yokohama. A 
certain banking house paid out $38,000 
last Pittsburg for 
seven pieces of machinery shipped for ex- 
One export house has received a 


week, to a concern, 
port. 
$62,000 order for five carloads of machin- 
ery, principally mining, to go to Australia. 
Three side-tank locomotives for Shang- 
hai, China, have been ordered from the 
3rooks Locomotive Works. The Bald- 
win Locomotive Works are making ship- 
ment of four passenger, four freight and 
four shifting locomotives to the Chinese 
Government within the month. Twenty 
thousand dollars’ worth of soap-making 
machinery has been ordered for shipment 
to, or via, London; and laundry machin- 
ery of about the same value is expected 
to be purchased next week for the French 
market. 

A FEW TIPS ON EXPORT. 

The following are some suggestions of 
possible future business: M. Mori, vice- 
president of the Japan Railway Company, 
of Tokio, is expected to arrive in New 
York early next week, and will probably 
make some purchases. A new company, 
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the Compagnie Generale d’Electricite de 
la Ville de Buenos Ayres, 8 Rue Rocher, 
Paris, has been organized, with the in- 
tention of building a number of electric 
railways, and a representative of the same 
is expected here in the latter part of June. 
The French and German contractors have 
a jealous eye on Buenos Ayres, in regard 
to electrical roads. Thirty-five wind-mills 
have just been ordered from that city, 
and there is said to be a demand there for 
soap, candle and brick making machinery. 
Trade with the Argentine, nevertheless, is 
said to be quiet. Machinery for harbor 
improvements, etc., is said to be apropos 
in San Domingo. 

United States Consul Reed, at Tien-tsin, 

(Continued on page 30.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 
Forming Lathes. Mer.Mach.Tool Co., Meriden,Ct. 


Engine Castings 4 to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


Cost of Manufacturing—Experienced manager 
will establish system of costs, giving exact account 
of every detail. Charge based on saving effected. 
Correspondence solicited. Geo. C. Thomas, 99 
Nassau Street, New York, Room 212. 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 
Exp. mech. draughts. seeks pos. Box 24, AM. Macn 


Mech. draftsman and designer, tech. grad.. exper. 
machinist, wants pos. Box 4, AMER. MACHINIST. 


by foreman boiler maker, 
Box 20, AMERICAN MACHINIST. 


Position wanted 
hustler; references. 


Mech. eng. wants pos. June 1; exp. in electricity; 
also in design of automatic and general machinery. 
Box 217, AMERICAN MACHINIST. 


Machinist and draughtsman wishes position asin- 
structor, machine designer, toolmaker or erector. 
Experienced teacher. Box 18, AMER. MACHINIST. 


Wanted—Position as supt. or foreman; well up in 
modern boiler construction. tools, estimating and 
handling of men. Address Box 16 Am. MACHINIST. 


Position wanted as superintendent or assistant: 
up in modern methods; good manager of men and 
a pusher; engines, general heavy and experimental 
work. Box 22, AMERICAN MACHINIST 

Exp. machinist and draftsman, who has served as 
general foreman in different shops throughout the 
country, desires position as foreman or supt. Best 
of references. Box 216, AMERICAN MACHINIST. 


Tool maker, age 30, accustomed to bicycle, type 
writer tools; also experimental work: can act as 
assistant supt., which position have held before; 
best of references. Box 21, AMERICAN MACHINIST. 


Skilled machinist and tool maker, experience on 
tools, aut. mchy, engines and electrical des., recent 
tech. grad., desires pos. in draught room or charge 
of construction; good ref. Box 27, AM. MACHINIST. 


A party with a number of years’ exp. in mfg. 
companies desires a situation as assistant to some 
mfg. co. Detailsand management of help pref. Ref. 
furn. Ad. M. W.C., P. O. Box 1829, Boston, Mass. 


Wanted—Position as superintendent or general 
foreman of a first-class tool or die room; 15 years’ 
experience on die work; 5 yearsin last position: 
can accept July 1 Address *‘Foreman,”’ care 
AMERICAN MACHINIST 


Export—Educated mech. and drafts., 39, speaks 
English, French, German, Spanish, would travel 
Europe forcycle and other machinery, tools, japans 
and sundries; 20 years in business, 10 in Europe. 
Box 17, AMERICAN MACHINIST. 








Foundry Foreman—A first. class man, with special 
exp.in one of best shops in this country, is ready 
for an engagement; understands brass as well as 
iron founding; selecting and mixing irons a spec- 
ialty for any purpose. Ad. “Moulder,” AM. Macu. 


Young man, technically educated. 6 years’ shop, 
draughting and road exp., ne and erecting 
engines, pumping machinery, etc., desires a posi- 
tion at draughting or as assistant superintendent 
orforeman. Address *‘Newton,”’ care Am. Macu. 


Help Wanted. 


Reliable mechanics to sell my calipers, etc.; good 
pay. Address E. G. Smith, Columbia, Pa. 


Machinist wanted with $1,500 to join me with 
same amount in safe paying business. Address P. 
9. Box 36, Sparta, Wis. 


Wanted—First-class man for crank lathe, also 
planer: permanent and desirable places for really 
good men. Box 25, AMERICAN MACHINIST. 


Wanted—A first-class die-sinker; one who is cap- 
able of laying out work and taking charge of die 
sinking in a drop forge shop. Address P. O. Box 
266. Worcester, Mass. 


Wanted—An experienced foreman to take charge 
of machine department of elevator works. State 
wages wanted and send references. Address Box 
15, AMERICAN MACHINIST. 


Wanted—A young man to act as machinery sales- 
man; must have some experience in New York 
Answer, giving terms, references and experience, 
Box 23, AMERICAN MACHINIST. 

Wanted—An experienced salesman, who has a 
wide acquaintance with the hardware trade, to 
represent a manufacturing company and sell on 
commission. Address Box 13, AMER. MACHINIST. 

Wanted—Foreman for foundry of New England 
concern manufacturing engines and machinery: 
young or middle-aged man, steady and reliable, 
experienced in modern practice: iron and brass; 
give age, experience, references and salary ex- 
pected. Box 26, AMERICAN MACHINIST. 

Wanted—A man who can handle men and 
economically operate boilers? engines, refrigerating 
mach’y and elec apparatus, to act as chief eng’r 
fora packing house Addressin own handwriting, 
giving experience, age and salary expected, H. C 
G., Room 46, 240 La Salle Street, Chicago 

Machinists wanted in manfg. line. Worksin opera- 
tion 17 years without a case of shut-down, reduc 
tion of wages, or laying off of help. Wages $2 per 
day toordinary machinists or machine men: $2.25 
per day for good men on floor work. Factory in a 
small country town, one hour's ride from New York 
City. Preference given to men of family who will 
remove here for permanent residence. None but 


competent men need apply State age, experi 
ence and give references. Box 19. care AMER! 


CAN MACHINIST. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issu 

ers addressed to our care will be for 


Cheap 2d h’'d lathes & planers. S.M.York,Clev'd,O. 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis. 

The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Will sell at low figure patent No. 569717 Lubri- 
cator Pump. Fr.Kauthold,Merseburga,s. Germany 

Models, experimental and small special mare: 
built. Write to Crocker & Lawson, Binghamton,N.Y. 

Light and fine mach'y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye, Cincinnati,O. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio 

Wanted—Every reader of this paper to send 85 
cents for The Tool Catalogue. See Montgomery's 
advertisement on page 15 of this edition. 

Wanted—Inventors before applying for a patent 
get “How to Apply for a Patent,’’ $1. Sample 
pages free. Henry IF. Noyes, 56 Liberty Street, N. Y. 

Wanted—An Idea. Whocan think of some sim- 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write Johu Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 

A machine shop, with modern equipment, heavy 
and light machinery, cranes of 20 tons capacity and 
10,000 square feet of unoccupied floor space, would 
contract to manufacture any kind of machinery. 
Parties already having machinery built under con- 
tract might do well to write us for estimates 
Box 62, AMERICAN MACHINIST 





GRINDSTONES FOR MACHINE SHOPS. 


WILSON MITCHELL, 310 N. 4th St., Phil., Pa. 


Send for ‘‘ Grinding instead of Planing.” 





Columbia University 


in the City of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 

SCHOOL OF ENGINEERING, 

SCHOOL OF ARCHITECTURE, 

SCHOOL OF PURE SCIENCE. 

Four years’ undergraduate courses and spec- 
facilities for graduate work in all departments, 
rculars forwarded on application to the Secre- 
tary of the University. 








— 
Jaa 


7 yy") 





J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





H. ! S 
FRANKLIN 

MANUFACTURING 

COMPANY, 


Franklin St., Syracuse, N.Y. 


Difficult and Fine Metal Parts 


Direct from the Moiten Material; Holes, 
Ihreads, Slots, Gears, and all 
Shapes Cast to Exact 
Size. 


INGS 


S I Originstors 
and Sole ners. 
Illustrated Circulars to 

Manufacturers who ask. 








Catalogue E 


LANERS 


And other Metal-Working Tools. 


FITCHBURG 
MACHINE WORKS, 


Fitchburg, Mass. 






48-INCH 
PLANER. 
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(Continued from page 35.) 

China, advises the State Department that 
he recommends American manufacturers 
of car axles, wheels, springs and couplers, 
and of tools and machinery, to send cata- 
logs and price-lists of the same to the En- 
gineer-in-Chief of the Imperial Railway 
of Tongshang, near Tien-tsin, China; also, 
perhaps, of mining machinery to .the 
Chinese Engineering and Mining Com- 
pany, of the same locality, and of fire en- 
gines to the authorities of Tien-tsin. 

LARGE SHIPMENT OF SOUTHERN PIG 

IRON. 

The April reports of the Southern pig- 
iron business show shipments of 101,041 
tons, of which 78,348 tons were from the 
Birmingham district alone. Shipments 
west amounted tb 29,906 tons; east and 
32,838. At 
would 


north, 38,207; and for export, 
this rate the yearly shipments 
amount to over 1,000,000 tons. The ex- 
port phase is more active than it was last 
year, and is stimulated by advancing 
prices in England. 
Quotations. 
NEW YORK, Monday, May <4. 
Iron—American pig, eae livery: 


No. 1 foundry, Northern....... 2 00 G@$i2 50 
No. 2 foundry, Northern....... 11 00@ 11 2 
No. 2: plain, Northern.......... 10 50 @ 11 00 
Gray .orge, Northern.......... 9 75 @ 10 25 
No. 1 foundry, Southern....... 10 25@ 10 75 
No. 2 foundry, Southern....... 9 75 @ 10 00 
No. 3 foundry, Southern....... 9 50 @ 10 00 
No. 1 soft, Southern........... 10 26@ 10 50 
No. 2 soft, Southern....... 0 9 75 @ 10 00 
Foundry forge, or No.4, Southern 9 25 @ 9 50 


Bar Iron—Base—Mill price, tn carloads, on 
dock: Common, 1.00 @ 1.05c.; refined, 1.10 @ 
1.25¢. Store prices: Common, 1.25 @ 1.35c.; 
refined, 1.35 @ 1.45c. 

Tool Steel—Ordinary sizes, standard quality, 
6@i7ec., with some brands perhaps a little 
less; extra grades, 11 @ 12¢c.;\ special grades, 
l6c. and upward. 

Machinery Steel — Ordinary brands, from 
store, in small lots, 1.50c. 

Cold Rolled Steel Shafting—Base size, 2.50c., 
in small lots, from store. 

Copper—Carload lots, Lake Superior ingot, 
11% @ 11\c.; electrolytic, 10% @10%c.; cast- 
ing mgs pos 10% @ 105¢e. 

Pig Lead—In carload lots, 3.25c., f. 0. b., 
New York. 

Pig Tin—For 5 and 10-ton lots, 13.60 @ 
13.65c., f. 0. b. 

Spelter—In carload lots, New York delivery, 
4.15 @ 4.25c., f. 0. b. 

Antimony—C ookson’s, 74 @ 7%c.; Hallett’s, 
6.90 @ 7.00e, 

Lard Oil—Prime city, present make, com- 
mercial quality, in wholesale lots, 37 @ 39c. 


New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6'x9" and 3%'x6’. 
We recommend the 6'x9 size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

We have received from the L. S. Starrett 
Company, Athol, Mass., their catalog B of 
gear and milling machine cutters. ‘It is 34x 
5% inches. 

The J. W. Ruger Manufacturing Company, 
Buffalo, N. Y., has sent us a catalog of gas 
and gasoline engines. Half-tone engravings 
of the engine are given, and the catalog is 5 x 
6% inches. 
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Manufactures. 


Miller & Sons expect to erect two elevators 
at Hunnewell, Okla. 

At Waterville, Vt., Mr. Frank Laraway Is 
building an addition to his mill. 


(Contenued on page 37 





HARTFORD, 
CONN., U.S.A. 


= Pratt & Whitney Zs 


» MAKERS OF... 


© Fine Machine Cools. = 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smafi 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 


—Buck & HICKMAN, 280 W nitoche ye] Road, London, E, Chicago—2 and 44 South Clinton Street. 
*ENWICK FRERES & Co., 21 Rue Martel, Paris Boston—281 Franklin Street. 
New York—123 Liberty Street. 


POINTS 1! | ! ! Design! Workmanship! 

Material! Finish! 
All these are comprised in the make-up of our lathes and 
are the four necessary points in the construction of a good 
tool. Add to these a FIFTH and a very important one, the 
rice, which we make very low to prompt cash buyers, and you have 
he story. Our Catalogue will tell you all about our Lathes, Planers, 
| Shapers, etc. 


SEBASTIAN LATHE COMPANY, 


Englan 
France— 




















17 and 19 Culvert Street, CINCINNATI, OHIO, U.S.A, 
THE M ATERI ALS Large octavo, yen fr ca = nigga 13 plates 
OF PRICE, $6.00, POST-PAID. 


CONSTRUCTION. jouN wiLEY & SONS, 


By J. B. JOHNSON. 53 East JOth Street, NEW YORK CITY 
FINE PULLEY TAPS, HIGHEST QUALITY. 


“Lightning” and ‘Green River” Screw Plates, Taps and Reamers of all kinds, 
Bolt Cutters, Drilling Machines, Punching Presses, etc. Send for Catalogue, 














WILEY & RUSSELL MFG. CO., Greenfield, Mass., U. S. A. 


Ageate in London, SELIG, SONNENTHAL & CO.,, 85 Queen Victoria Street. 


STAR LATHES 


Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 

Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL S8T., N.Y. 


= dome OH reg - polemt—> fe Ting 


Book ~ COR For Five and forssan Counlrrea, 
Covitimnounty fore "past fourteen y fone, 


nite Me 


WE CLAIM THE FoLLowne MERITS FOR JENKINS BROS.’ VALVES. 


{. Manufactured of the best Steam Metal. 

2. No regrinding, therefore not constantly wearing out the Seat of the Valves. 

3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, oil 
and Acids. 

4. The Easiest Repaired, and all parts Interchangeable. 

5. Every Valve Tesied before leaving the factory. 

6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


EMERY WHEELS 0° 


Emery Wheel Go. 
Worcester, Mass. 

NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
THE BEST POWER HAMMERS 

BRADLEY ==: 
| 2 sizes yy 9 Upright and 

Send for Printed Matter. 

The Bradley Company H A M M i RS 


Syracuse. N. ¥. 
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12" Hendey-Norton Lathe 


is fitted with drawing-in sleeve and American Watch Tool Co's 
standard chuck, used in making small taps, reamers, etc. Work 
finished first and cut from bar afterwards. No centering required. 
See carriage reverse lever by right-hand side of apron; no reaching 
for countershaft shipper required. 
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14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 
specially adapted for tool-room work. They have the Norton 
Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 
of lever in gear-box from one notch to the other. Note the au- 
tomatic stop under apron. It will automatically stop carriage 
at any desired point in either direction ; invaluable for internal 
or duplicate work. 


The Hendey Machine Company, 


SEND FOR CATALOGUE. 


Torrington, Conn. 


Agents for the Pacific Coast, Pacific Tool & Supply Co., San Francisco, Cal. 


Chas. Churchill & Co., London and Birmingham, Eng. 
European Agents :< Schuchardt & Schutte, Berlin and Vienna, 
Eugen Soller, Basel, Switzerland 





(Continued from page 30.) 

The Sulphite Pulp Co., at Mt. Tom, Mass., 
are erecting a new boiler house. 

The Falls Paper Company, at Neenah, Wis., 
will make additions to its plant. 

At Chicago, Ill., a new pumping works is to 
be built on Central Park avenue. 

The Norton Works, of Ashland, Ky., are to 
add a new rod mill to their plant. 

Mr. Frank A. Carey, of Brewer, Me., ex 
pects soon to erect a new tannery. 

Wm. Engel & Co., of Webster, Me., contem 
plate placing an addition to their mill. 

L. Messenger & Co., of Johnstown, Pa., con 
template installing laundry machinery. 

Neece Bros., of St. Petersburg, Tex., ex 
pect to place new planing-mill machinery. 

At Clare, Mich., Gorr & Arrand’s planing 
mill has been burned. The plant will be re 
built. 

The Adirondack Match Company, of Ogdens 
burg, N. Y., is preparing to make additions to 
its plant. 

The planing mill of Henderling Bros. & 
O'Neil, at Valparaiso, Ind., has been de 
stroyed by fire. 

The Newton Milling & Elevator Company, 
of Newton, Kan., will increase its capacity 
and make additions to the mill. 

Messrs. A. E. Hammond and J. F. Theriault 
have purchased some property at Van Buren, 
Me., which will be used as a sawmill. 

At Marblehead, Mass., it is probable that A. 
J. Foster & Co., of Boston, Mass., will erect 
a plant there for the manufacture of morocco. 

At Doylestown, Pa., the Wallace Co. con- 
template the erection of a tallow manufactur- 
ing plant. The building will cost about $18,- 
000. 

At Ocosta, Wash., Messrs. D. L. Stone & 
Sons will operate a sawmill, which, until re- 
cently stood idle. New machinery will be in- 
stalled. 

The New York office of the Geo. V. Cresson 
Co., owing to increase of business, has been 
moved to more commodious quarters, at 141 
Liberty street. 

At Arctic, R. L, the Byfield Rubber Com- 
pany has been formed. Messrs. P. H. Coyle, 
M. R. Downey and Terrence McCarty are the 
incorporators. 

At Goff’s Falls, N. H., the Manchester mills 
corporation contemplates the erection of a 
woolen mill. Machinery of the most improved 
type will be installed. 

At Tyler, Tex., the Tyler Foundry & Ma 
chine Company has been incorporated. In 
corporators, J. S. Christian, Claude R. Ward, 
and Clem H. Roberts. 


At St. Paul, Minn., the R. Brownson & Co. 
Manufacturing Company has been Incorpo- 
rated, and will engage in the manufacture of 
various kinds of machinery. 

Builders’ Iron Foundry, Providence, R. L., 
have been awarded a contract by the United 
States Government for the manufacture of 
12-inch B. L. R. steel mortars. 

The Maryland (Baitimore, Md.) Cement Co. 
has been incorporated by J. L. Given, of 
Tompkins Grove, N. Y., Ed. H. Wales, of 
Hyde Park, N. Y., and Wm. G. Soldan, of 
Baltimore, Md. 

The New York Metallic Paint Company, of 
Brooklyn, N. Y., has been incorporated. 
Messrs. Charles A. Klots, of Huntington; 
Walter J. Klots, and Fred. Lederer, of Brook- 
lyn, are the incorporators. 

We are advised by the Cleveland Tool & 
Supply Company, No. 5 Long street, Cleve- 
land, O., that the agency recently held by 
them for the Davis & Egan Machine Tool 
Co., of Cincinnati, O., has been discontinued 
by mutual agreement. 
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We Desire to Sell All the 14-inch Lathes Wanted 





A A A 


Have made prices so reasonable, and quality and 
capacity so good and great, that you cannot 
afford to overlook this Lathe, if you are in the 
market for a Lathe of this size. 

We apply the planer principle on the Lathe, namely: 
VERY RAPID FEED FOR A FINISHING CUT. 

It will do surfacing in ONE-EIGHTH THE TIME of the 
ordinary Lathe. 

it will cut threads as coarse as TWO TO THE INCH 
as fine as 64 TO THE INCH; with ali threads and 
fractions of threads that the combination of five 
times I! gears will make. 

THE GEARS ARE ALL MOUNTED AND NEVER NEED BE 
REMOVED. 

It has independent friction and cross-feed, also 
friction length feed. 

INDEX FOR SCREW-CUTTING IS EVEN MORE SIMPLE THAN 
ON THE OLD STYLE LATHE. 

it has 14 inch hollow spindle. 

it carries 2 inch belt. 

it cuts threads as accurate as skill can produce. 

It will earn more money than any Lathe offered. 

It is simple; it is well made; it is accurate. 

In short, it is indispensable. 

In fact, you should write us about it. 


The Lodge & Shipley Machine Tool Co. 


CINCINNATI, OHIO, U. S. A. 


Messrs. MARKT & CO., Ltd., Hamburg, Berlin and Paris, Agents for Continent of Europe. 
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THE LATEST 


IRON CLAD MOTOR 


A Type That Is Absolutely Dust and Dirt Proof. 





ot 


LOW temperature 
increase. 


SPARKLESS 


Commutation. 
HIGH Efficiency. 


BUILT in Sizes 
from 10 H. P. up. 


ts 
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oh 


UNEQUALLED 
adaptabilities for 
all classes of 
factory work, 
and wherever 
space is a factor. 
May be placed in 


any position. 


oh 








C& C ELECTRIC COMPANY, 
Main Office, 143 Liberty St., New York. 


i hh 


on ee BOSTON, MASS 
Arch Street. PHILADELPAL. 
» Equitable Building ATLANT: 
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ENGINES, STEAM. 
Ames Iron Works. Oswego, N. Y. 
Forbes & Co., W. D., Hoboken, N_ J. 
Frick Co.. The. Waynesboro, Pa. 
Toomey, Frank, Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Taunton Locomotive Mfg. Co., Taunton. Mass. 


FITTINGS, PIPE. 


Kelly & eye Co., New York. 
Tight Joint Co., New York 


FLANGES. 


Tight Joint Co., New york 


FORGES. 
Buffalo Forge Co., Buffalo, N. Y. 


FORGINGS, HYDRAULIC. 


Wyman & Gordon, Worcester, Mass 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 


Ashcroft Mfg. Co., New York. 

Brown & Sharpe Mfg. Co., Providence. R. I. 

Rogers’ John M., Boat, Gauge & Drill Works, 
Gloucester C ity, N. 

Wyke & Co., J.. East Boston, Mass. 


GEAR CUTTERS. 


Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark. N. J. 

Hill, Clarke & Co., Boston, Mass. 


GEAR CUT TER-CUT TER GRINDERS. 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MACHINES, 


Brown & Sharpe Mfg. Co., Providence, R. I. 


GEARS. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works, Boston Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City, N J. 


GRINDING AND POLISHING 
MACHINES. 


Builders Iron Foundrv. Providence, R. I. 
Diamond Machine Co., Providence, R. I 
Hill, Clarke & Co., Boston, Mass 

Landis Tool Co., Waynesboro, Pa 
Webster & Perks Toul Co , Springfield, O. 


GRINDERS, CENTER. 
Barker & Co., William, Cincinnati, O. 
GRINDING MACHINE, CUTTER. 
Cincinnati Milling Machine Co., Cincinnati, O. 


Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 


GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDSTONES. 

Cleveland Stone Co., Cleveland, O. 
HACK SAWS. 

Q. & C Co., Chicago, Il 
HAMMERS. 


Bement. Miles & Co, Philadelphia, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 


HANGERS. 
Prybil, P., New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


INDEX CENTERS. 
Cincinnati Milling Machine Co., 
INDICATORS. 
Ashcroft Mfg. Co.. New York, 
JACKS, HYDRAULIC. 


Watson-stillman Co., New York. 


JOINTS, UNIVERSAL. 


Vanderbeek Tool Works, Hartford Conn, 


KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich, 


Cincinnati, O. 





_Lunkenheimer's ‘Automatic’ Water Gauge 


Will be found to be all 
that its name implies, 
and can be relied upon 
toact promptly in shut- 
ting off water from 
gauges when glass breaks, thus 
the danger and annoyance at- 
tendant upon closing of valves 
attached to gauges is dispensed 
with. Made of gun metal and 
every gauge tested and war- 
ranted, and satisfaction guar 
anteed 

Write for special circular and 


THE LUNKENHEIMER 
COMPANY, 


CINCINNATI, OHIO, 


U.S.A. 









Sole Manufacturers. 


108 Havemeyer Bidg., New York. 


BRANCHES : 35 Great Dover St., London, S. E. 





McFADDEN COMPANY, 


No. 722 Arch St., PHILADELPHIA, PA. 





ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
A Supply Stores, 


T. R. ALMOND, 
83 & 85 Washington St., 
Brook.yn, N. Y. 


BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 
HUGO BILGRAM, 
Machinist, 
440 N. 12th St., Phila., Pa, 


EXTRA HEAVY ROUGH 
BRASS UNIONS. 
BRASS AND PHOSPHOR BRONZE 
CASTINGS for all purposes. 


Special Finished Brass Work 
to Order. 


NOLTE BRASS CO. 
68 and 70 E,. Washington St. 
SPRINGFIELD, 0. 













i 
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HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


* 810 Wainut Street, PHILADELPHIA. 


¢? Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post- 
etoany onein any part of the world who will fur- 
b his address. 





<etf BENTELSMARGEDANT 


(Camcmcm ) COMPANY | 


IWOOD WORKING HAMILTON,O. 
MACHINERY * _ | 









’ R. K. LeBLOND, 


j Manufacture rof 


«Machine Tools, 


“Pearl & Plum Sts. 





"0 ‘LLVNNIONIO 
CINCINNATI, 0. 


Se 











LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, Til 

Beaman & Smith, Providence, 

Bement, Miles & Co., Philadelphia, Pa. 

Blaisdell & Co., P.. Worcester, Mass. 

Bradford Mill Co., The. Cincinnati, O 

Bullard Machine Tool Co., Bridgeport. Cons, 

Davis & Egan Machine Too: Co., The, Cincia- 
nati, O 

oe we Schumacher & Boye, Cincinnati, O. 
Fifield Tool Co., Lowell, Mass. 

Fitchburg Mac hine Works, pusuberg. Mass. 

Garvin Machine Co., New York 

Hamilton Machine Tool Co., Hi amilton, oO 

Hendev Machine Co.. Torrington, Conn. 

Hill, Clarke & Co. Boston, Mass 

—— & Lamson Mach. Co., Springfield, Vt. 
e Blond, R. K., Cincinnati. O. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O. 

McCabe, J. J.. New York. 

Montgomery & Co., New York 

New Haven Mfg. Co., New Haven, Conn 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New Vork. 

Ober Lathe Co., Chagt in Falls, O 

Oliver, W. W. Buffs ilo, N.Y 

Pratt & Whitney Co. . Hartford, Conn. 

Prentiss Tool & Supply Co., New York, 

Reed Co., F. E., W orcester, Mass. 

Sebastian Lathe Co., Cincinnati, O. 

Seneca Falls Mfg. Co., Seneca Falls, N. Y. 

Warner & Swasey, Cleveland, O. 


LUBRICATORS. 
Keily & Jones, New York 
Lunkenheimer Co., Cincinnati, O 


MACHINERY AGENTS. 


Haasenstein & Vogler, Berlin, Germany, 


MACHINE TOOLS. 


Brown & Sharpe Mfg Co, Providence, R. I. 
Fitchburg Machine Workx.-, Fitenbure. Mass, 
Haasenstein & Vogler, Berlin, Germany. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, ll. 


MILLING CUTTERS. 
Brown & Sharpe Mfg. Co., Providence, R, I. 
Cincinnati Milling Machine © o., Cincinnati, O, 
Erlandsen, J.. New York. 
Ingersoll Milling Machine Co., Rockford. MM. 
neinecker, J. E., Chemnitz-Gablenz, Ger- 

many 

Starrett Co., L. S., Athol, Mass 


MILLING MACHINES. 


Adams Co., Dubuque, la 


Beaman & Smith, Providence, R. I 
Bement, Miles & Co., Phil: phia, Pa 
srainard Milling Machi ine C o., Boston, Mass, 


*rown & Sharpe Mfg. ‘ Providence. R. I. 
C neinnati Milling Machine Co., Cincinnati, O, 
Clough R. M., New Haven, Conn 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Forbes & Co., W. D.. Hoboken, N. T 
Fraser Machine Works, Cleveland, O 
Garvin Machine Co.. New York 


Hill, Clarke & Co., Bost , Mass 

Ingersoll M ng Machine Co., Rockford, Il, 
Kempsmith Mech. Tool Co., Milwaukee, Wis. 
Mergenthaler & Co., Ott., Baltimore, Md, 


Keed Co., F. E., Worcester, Mass. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N, J. 


MOTORS, ELECTRIC. 
Crocker-W heeler Electric Co.. New York, 
C. & C. Electric Co., New York 
allett & Co.. Thos. H_ Philadelphia, Pa, 
General Elect ( New Yor 

NUTS, FINISHED. 


Trump Bros. Machine Co., Wilmington, Del, 


OIL CUPS. 


Lunkenheimer Co., Cincinnati, O. 


PACKING. 


Peerless Rubber Mfg. Co., New York 


PAINTS, FIRE-PROOF. 
ohns Mfg. Co., H. W., New York. 


PATENT ATTORNEYS. 
Dodge, Phil. T.. Washington, D.C, 
Wat. & Driscoll, New York. 
edderburn & Co., John, Washington, D. C 


PATTERN MAKERS’ MACHINERY. 
Joo Ba Lent Wine hendon, Mass. 
PERFORATED METALS. 


Harrington & King Perforating Co., The, 
Chicago, Ill 














12 


AMERICAN MACHINIST 


June 3, 1897. 





PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., Ltd., Phi.a 
delphia, Pa. 
PIPE CUTTING AND THREADING 
MACHINES. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Saunders’ Suns, V., Yonkers, N. x. 


PIPE, WROUGHT. 


National Tube Works, McKeesport, Pa 


PLANERS. 
Bement, Miles & Co., Philadelphia, Pa. 
vavis & Egan Machine Tool Co., ‘The, Cin<'n- 

nati, O. 

Detrick & Harvey Mach. Co., Baltimore Md 
Gray Co., G. A.. Cincinnati, O. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co.. Boston, Mass. 
McCabe, J. J.. New York 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co.. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Whitcomb Mfg. Co.. Worcester, Mass 
Whitney, Baxter D., Winchendon, Mass. 


PRESSES, DIES, ETC. 


Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Machine Co., G. J.. Kalamazoo. Mich. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 


PRESSES, HYDRAULIC. 


Watson & Stillman Co., New York. 


PROTRACTORS. 


Coffin & Leighton, Syracuse, N. Y. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany. 


PUMPS, HYDRAULIC, 


Watson & Stillman Co,, New York, 


PUNCHES AND SHEARS. 

Bement, Mile . & Co., Philadelphia, Pa. 

Bliss Co., E , Brooklyn, N. Y 

Bremer, Geagee’ y J., Kalamazoo, Mich. 

Davis & Egan Machine Tool Co,, Cincinnat:,O 

Long & Allstatter Co., Hamilton, O. 

New Doty Mfg. Co., Janesville. Wis. 

Pedrick & Ayer Co., Philadelphia, Pa. 
PUNCHES, "HYDRAULIC, 


“Beme nt, ~ Ties” & Co. Philadelphia, Pa. 
Watson & Stillman Co., New York. 
RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE, 
New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 
REAMERS, 


Mergenthaler & Co., Ott., Baltimore, Md 
Morse Twist Drill & Mch. Co., New Bedford, 
Mass, 
RIVETING MACHINERY. 
Adt & Son. John, New Haven, Conn 
Bement, Miles & Co., Philadelphia, Pa, 


ROLLER BEARINGS. 


Hyatt Roller Bearing Co., 


ROLLS, BENDING. 


Bement, Miles & Co. 


RUBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 


RULES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 


SAFETY VALVES, POP. 


Crosby Steam Gage % Valve Co., Boston. Mass. 


cAve HACK, 


L&C. Co., Chicago, Ill. 


SAWING MA 
Q. & C. Co., Chicago, Ill. 


SCHOOLS. 


Columbia University, New York. 

International Correspondence Schools, Scra - 
ton, Pa. 

Rose Polytechnic Institute, Terre Haute. Ind 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, III. 


SCREW MACHINES (see Turret Lathes. 
SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cincinnati, O 
— Machine Screw Co. Worcest r. 
ass 


Newark, N. J.* 


, Philadelphia, Pa 


METAL. 











The 


Watson-Stillman 
Company, 
“Jackmakers to the Universe.” 


202 East 43d Street, 
New York. 











Makers of everything and any- 
thing in Hydraulic Tools 
and Machinery. 


Send for Illustrated Catalogue and tell 
the line of business you are 
interested in. 

















SEPARATORS. 


Springfield Separator Co.. 


SHAFTING, ETC. 


Pryibil, P., New York. 


SHAPERS. 
Bement, Miles & Co., 
Davis & Exan Machine Tool Co., 

nati, O 

Gould & Eberhardt. Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clark & Co., Boston, Mass. 
McCabe, J. J.. New York. 
Morton Mfg. Co., Muskegon Heights, Mich. 
New Haven Mfg. Co, New Haven, Conn. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York 


SHEARS. 


Bethlehem Fdy. & Machine Co., South Beth 
lehem., Pa. 


SLOT TERS. 


Bement, Miles & Co. 
New Haven Mfg. Co., 


SPECIAL MACHINERY. 


Beaman & Pa, Providence, R. I. 
Bliss Co., E Brookly n,N. Y. 
Century th AD, Co., New York. 


STEAM BOILER INSURANCE. 
Hartford Steam Boiler Ins. & Insp. Co. ,jHart- 
ford, Conn. 


STEEL. 


Crescent Stee! Co.. Pittspurg. Pa. 
Jessop & Son., Wm., New York. 

Jones & Co., B. M., Boston, Mass. 
Pratt & Inman, Worcester, Mass. 


TAPPING ATTACHMENT. 


Reaman & Smith, Providence, R. 
Errington, F. A. New York 
Union Tire Co., Plainfield, N J. 


TAPPING MACHINES, 


Garvin Machine Co., New York. 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield Mass. 


TOOL CATALOGUE, 


Strelinger & Co., Chas. A., Detroit. Mich. 


TOOL GRINDERS. 


Gisholt Machine Co. 


TOOL HOLDERS. 


Armstrong Bros.’ Too! Co., Chicago, IIL 
Gould & Eberhardt, Newark, N. J 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co., Providence, R. L. 
Standard Too! Co., Athol, Mass. 
Sawyer Tool Co., Athol, Mass. 
Starrett Co., L.S., Athol, Mass. 


TURRET LATHES (Screw Machines). 

Bardons & Oliver, Cleveland, O 

Brown & Sharpe Mfg. Co., Providence, R. L 

Bullard Machine Tool Co., Bridgeport. Conn. 

Cleveland Machine Screw Co., Cleveland, O. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dreses, Mueller & Co., Cincinnati, O. 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

—— & Lamson Machine Co., Springfield, Vt. 
wodge & Shipley Mch. Tool Co., Cincinnati, O, 

Warner & Swasey, Cleveland, O 


VALVES. 

Kelly & Jones Co., New York. 
Jenkins Bros., New York. 
VENTILATORS, 


Pancoast Ventilator Co., 


VISES. 


Wyman & Gordon, Worcester, Mass 


WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE MACHINERY. 


Adt & Son, John, New Haven, Conn. 
Goodyear, S. W., Waterbury, Conn. 


WOODWORKING MACHINERY. 


Bentel & Margedant Co., The, Hamilton, O. 
J. A. Fay & Egan Co., Cincinnati, O 
Pryibil. P., New York. 

Whitney, Baxter D., Winchendon, Mass. 


WORM GEARS. 
Albro-Clem Elevator Co., Philadelphia, Pa, 


Springfield, Vt. 


Philadelphia, Pa 
Lhe, Cincia- 


, Philadelphia, Pa. 
New Haven, Cona. 


— 


Madison, Wis. 


Philadelphia, Pa 











Morse, Williatns & Co., Philadelphia, Pa. 














June 3, 1897. AMERICAN MACHINIST 13 





af 
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Having the largest Ma- 
chine Tool Works in 
America, and building 
the largest line of Metal 














_ Working Machinery of 
: all kinds and sizes, the 
No. 1 HORIZONTAL BORING AND DRILLING MACHINE firm of 
B Miles & C 
ement, 11es O. 
is enabled 
t O ma k e Office and Works, 
prompt de- Philadelphia, 
liveries, and Penn. 
is especial- 
ly prepared 
sh P inten 39 Cortlandt St. 
’ New York. 
and buildor 
build from Aa 
designs ony 1534 Marquette 
metalwork- Building,Chicago. 

















ing tool. 


Engineers and Machinists. 


Lathes from 25 to 126 Swing. Planers 
from 17 to 144 High. Vertical Boring 
Mills, 4 to 30 feet diameter. Double or 
single frame Steam Hammers from 200 
to 40,000 pounds. Shapers, Slotters, 
Drills, Riveters, Punches, Shears, 
Cranes Bolt and Nut Machinery, 
Hydraulic Tools and Machinery. 
th 
CATALOGUE FREE. 


(Ba Ba Bo Bo tata ta aS tata Bo Bo' SoBe De’ Bo Ba Ba Ba Ba Ba Batata Data ta tata tata eta aaa 
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1O-1€ FT. VERTICAL BORING & TURNING MACHINE 
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| Adams Street, 
BROOKLYN, N.Y. 


g “ 96 W. Wash'n St. 


WATCH OUR SPACE. 


E,W. BLIS 


DESIGNERS AND BUILDERS*OF 
TOGGLE DRAWING PRESSES, DROP HAM- ____ 
MERS, GANG SLITTERS, ADJUSTABLE 
POWER PRESSES, PUNCHING PRESSES 
AND DOUBLE SEAMING MACHINES FOR 
WORKING SHEET METAL. 


Award for 
Toggle Drawing’ Presses 


At the Chicago Exhibition, 1893, Reads as Follows 
Two rockshafts, one on the front and one onthe 


NPS 46, 


. (me » rae 


Lay 


back of the press frame, are used, to which the 
blank holder slide is connected by means of toggle 
links. These rockshafts are operated from the 


main shaft by a peculiar system of link work 
which imparts through the blank holdera uniform 
pressure to the blank. The strain arising from 
pressure put upon the blank is transferred 
through the straightened toggle directly to the 
frame of the press, thus relieving entirely the 
bearing from all friction and wear due to the 
blank holder and insuring smooth work, great 
durability and less consumption of power. The 
automatic friction clutch on these presses acts 
practically instantaneously and avoids entirely 
the heavy hock which tends to destroy the clutch 


parts 
A TESTIMONIAL. 

From HABERMAN MFG. CO., Manufacturers of Tin 

and Enameled Iron Ware. 

NEW YORK, Dec. 30, 18 

We would say that we have usec l 
cam drawing presses of several makes and de 
signs, and find none of them equal to your toggle 
drawing presses for accuracy and speed of pro- 
duction, or for convenience and solidity of con- 
struction 


500-Page Catalogue. Correspondence 
Solicited. 


Owners of The Stiles and Parker Press Co. 








E W. BLISS Co 
BRO 
s*« * k # OUnLYN. WY 


“5 ar 








** Bliss’’ No. 3}; Toggle Drawing Press (Patented). 











PUNCHING = SHEARING MACHINERY 


=» BOILER MAKERS ROLLS. >: 


ew Doty Maguracurinc ©. 
SANE SvILLE 3< Wifen fin 


TH 


Fitchburg Mach, Wks. 


FITCHBURC, 
MASS. 




















AND OTHER 
METAL-WORKING TOOLS 


. 
Catalog E? 
° 
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REG.TRADE MARKS |THE PHOSPHOR BRONZE SMELTING CO. | [IMITED, 

2200 WASHINGTON AVE.PHILADELPHIA. 

{ | | “ELEPHANT BRAND PHOSPHOR-BRONZE™ 

a INGOTS,CASTINGS, WIRE,RODS, SHEETS . etc. 
Hheyphor Brange” — DELTA METAL— 


é LT ” CASTINGS, STAMPINGS ano FORGINGS 


_ORIGINAL ANDO SOLE MAKERS IN THE U.S. 








GOOD 
BOOKS 


 ON.. 


Electricit 


We have on sale the fol- 
lowing books on electrical 
subjects that we can rec- 
ommend as reliable and 
desirable: .*. .% = %* 


The Electric Railway of To-day. H. B. Prindle. 


1890. Describes the mac hinery and construction of 
the electric railway. 55! 06 x Kis in. page s. Many 
illustrations. Pape r cov er. - Tee = =—® 


Dynamo Electric Machinery. Sylvanus P. 
Thompson. 1890. A small book by a great man. 
Explains the action and classifies dynamos. Best 
book for the money. A little simple algebra. 214 
334 x6 in. pages. 56 illustrations..............- 50c. 





12. B..é46. Fo 
1894. A series of 
Each....50€. 


How to Build a (4H. P., 4H. P., 
Dynamo or Motor. A. E. Watson. 
small books with working drawings. 





Practical Dynamo Building for Amateurs. 
Frederick Walker. 1890. Shows how to wind for 
any output and tells why. 104 334 x6 inch pages. 
19 illustrations....... .. 50c. 


The Electric Transformation of Power and Its 
Application to the Electric Motor, Puillip Atkin- 
son. 1893. Explains in untechnical language the 
essential facts regarding the application of elec- 
tricity to the driving of machinery. 233 5x 7% in. 
pages. 96 illustrations...... ee $2.00 





The Elements of Electric Lighting. Phillip At 
kinson. 1893. A comprehensive book giving the 
essential fac ts regarding electric lighting in plain 
language. 55 x The 104 illustra- 
DR Sicbs 6. cae@aneriudxecsaerevesseaaenenseun $1.50 


inch pages; 


Practical Dynamo Building. L. C. Atwood. 1893. 
An excellent book on the construction, windi 
testing and operation of dynamos. Contains work- 
ing drawings of small and medium sizes. 143 734 x 
1044-inch pages, with many drawings and full page 
PUUEEINOE,. . « csecescseces .. $3.00 


What is Electricity? John Trowbridge. 1896. 
An excellent general treatise on electricity from 
the scientific standpoint, put in plain language and 
without mathematics. Recommended for begin- 
ners. 3085 x 74-inch pages; 53 illustrations. .$1.50 





The Dynamo—How Made and How Used. S. R. 
OS RS eee $1.00 
Electro Motors--How Made and How Used.. S. R. 
Bottone and A. M. A. Beale. 1891 ............- 5oc. 


The above books explain the principles of action 
with working drawings of small machines. In- 
tended for practical men. The second book pre 
supposes a knowledge of the principles of elec- 
tricity which are given in the first 





Practical Mlanagement of Dynamos and [lotors. 
Crocker and Wheeler. 1896. Written by electrical 
machinery builders in order to give instruction in 
the use of dynamos and motors. Has special chap- 


ters on locating and remedying faults. An excel- 
lent book 206 5 x 74-inch pages; 98 illustra- 
te <i a $1.00 
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THE AMERICAN MACHINIST 
PUBLISHING CO. 


256 Broadwav, New York. 





AUTOMATIC FRICTION CLUTCH CO 


CATALOG ON REQUEST. 
821 STATE STREET, 
e ERIE, PA,—— - ———m 











June 3, 1897. AMERICAN MACHINIST 15 
RAIN Bow’, PACHIN G. 


oe one of Rainbow Pac — is Red. 














: Three Rows Di onds, 4 a k, extendi throughout the entire 
| Thousands of Imitators. No Equal. hk of eac oh and every roll of R AIN Be Ww PACKIN 
will Hold Highest Pressure. PATENTED AND MANUFACTURED EXCLUSIVELY BY 
Don’thave tousewire andclothtohold. PEERLESS RUBBER MANUFACTURINC CO., 
t bb - 16 WARREN STREET, NEW YORK 
RAINBOW, Can't blow it out. 16-24 Woodward Avenue, A2-210 So. Water Street 
—_ Detroit, Mich. Chicago, Ill 





WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, 


PITTSBURG, PA. 
We make the Most Complete Electric Equipments for Factories, Mills and Machine Shops. 


NEW YORK, 12 Broadw CHIC. ve re Life Building ST. LOUIS, American Central Building 
BOSTON, Exchange Bulle ling. P AIL. <p EL PI i1A. tirard Buile ~~ SAN FRANCISCO, Mills Building 
BUFFAL O, No. 8, Erie C a Bank Building. PITTSBU Ra, we stinghouse Bull ling SYRACUSE, N. Y., Bastable Building 
CHARLOT an, Ms Gh, 36- 8 College Street. TACOMA, WASH.,, 102 South Tenth Street 
WESTINGHOUSE ELECTRIC COMPANY, Ltd., 32 Victoria Street, London, S. W., England. 
For CANADA address: Ahearn and Soper, OTTAWA, CANADA, 





MORTON'S DRAW CUT SHAPER 


Tool Grinder. j°"""" 


It you have a small 





machine shop, you 
Morton Manufacturing Co. 
ought to have one of Muskegon Heights, Mich., U.S. A. 


our TOOL GRINDERS;| gi ge 
J. ERL AND SEN~ 





if you have a large 








Shop, you should have| GajWwD MILLER .. 
BICYCLE MANUFACTURERS 
several of them. 


AND MACHINISTS. 
They cost but little 


and are all right. Depth an Bevel Gauge 








Table’ 3 T slots planed from solid 
Illustrated Circular A describes it. 
FRASER MACHINE WORKS, 
12 and 14 Frankfort Street, Cleveland,O 








? No. 56. 
ot | 
> A First-Class Tool. 
, a A¥_] A we 
Size of Emery Wheel, 14x 2”. MEE. J A i sata 


Net price, complete, $50. 


Price complete, $1.25 








Write for descriptive circular. | 


SAWYER TOOL CO., “"\...: 


Hill, Clarke & Co. suc face 


~_ “SCHUH 


156 Oliver Street, Boston, Mass., U. S. A. WORCESTER, MASS. 
14 So. Canal St., Chicago, Ill. 












Manufacturers of Set, Cap & 
Machine Serews, Studs, ete. 
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SCREW MACHINE. 






Labor Saving Machinery. 


Latest Types of Machine Tools 
For All Classes of Work. 


PATTERNS FOR OVER 300 DIFFERENT MACHINES. 





THE NILES TOOL WORKS CO., sau ee? omo. 


Branches : New York, Philadelphia, Boston, ene, Pittsburgh. _ 
English Branch, 39 Victoria St., London, S. W. 










Works: 




















a 


ss, _ ” ie 
— +85eere 5 gee 


THE G. A. GRAY CO., CINCINNATI, O. 
HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St , Cleveland, O 
E. A. KINSEY & CO., 331 West Fou: th St., Cincinnati, O. 





These Machines 


are sold THOS, K. CAREY & BROS. CO., 26 Light St., Baltimore, Md, 
by the following J. J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 Firat St., San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS, CHURCHILL & CO., Ltd., London and Birmingham, England, 


Whim Mes Wl: Sui PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
HAVE THE CENTRIFUGAL SAND MIXER? 


THE VICARS’ MECHANICAL STOKER? 
EXAMINED mp - 
Che Robbins Lathe and Planer Cool 


in fact the only lathe tool that can be compared 
nowpins' Lane, TOR ‘wee with a first-class forged tool. This lathe tool 
ek atl Hmm does not and cannot slip excepting under the 
™ same conditions that an ordinary forged tool 
would slip. Send for the circular—and by the 
way, you can have one of these tools sent on 
ten days’ approval, to come back at our expense if not entirely satisfactory. 
We have a few of THE TOOL CATALOGUES left that we send on rec vit 


of one dollar, and refund the money which you pay for the book 
with your first purchase amounting to $10.00 or over 


MONTGOMERY & CO., The Tool Makers, 
105 FULTON STREET, NEW YORK CITY. 
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PAT@NT ENTIRELY AUTOMATIC 


-@ GEAR CUTTERS & 
66 RADIAL DUPLEX”? GANG CuTTERS. 





EXPORT TRADE 
A SPECIALTY. 


[AY TON -AIRs 
oe 


ST. LOUIS, MO. 





MPRESSOR WORKS 


26 Grtiandt St. 


SENO For 
CATALOGUE: 





NEW YORK. 








GE AR WHEELS 
CUTTING 
a : Grant Gear Works, 
Pe 125 South 11th Street, 
GOULD & EBERHARDT, PHILADELPHIA. 
NEWARK, NEw JERSEY, U.S.A. 6 Portland Strest, 
Joun Lane & Sona, Johnstone, Scotland. 86 Seneca Street 


G. Kourrsen & Co., Moscow, Russia. —— ~ Agents. 


haper Agents. Send for Catalog. 








yon Scuvemaror & Scuvtrs, Berlin, Vienna, Brussels. 
on iw . b 
arrs, Carcp & Bensy, Vienna, Aus. 














The Flat Turret Lathe 
Does Lathe work accurately up to 2 in. 
diameter by 24 in. long 
a 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 


Representative for Germany, Switzerland, Austria-Hungary, Russia, 


Holland and Belgium : M. KOY EMANN, Charlottenatrasse, 112, 
Dusseldorf, Germany. 
England: HENRY KELLEY & CO., 26 Pall Mall, Manchester. 





“ACME 


Machinery Co. 


SSR 






(977 
She hes 
== 
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“= 
MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 ia. diam. +— 


ALSO SEPARATE 
HEADS AND DIES. 





SET~X» CAP SCREWS 


DINGINNATI SCREW &TAD (9 


STANDARD 4"o SPECIALS. 
CINCINNATI,O.,U.S.A. 


FOR ENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton Street, MILWAUKEE, WIS. 











MANUFACTURERS OF 

Twist Drills, Reamers ana Taps 

SNOARD TOOLS oes 
CLEVELAND, OHIO. 

Spring Cotters and Flat Spring Keys. 








